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CHAPTER  I. 

CHABACTBBISTICS    Or  ANIMALS    AND    VKGBTABUM  AS    DIS~ 
TINOVUHBD  VBOM  FOSSILS   AND   TJiOH   BACB  OTBBB. 


T 


H06E  who  with  a  philosophical  eye  have  contemplated  the.pro* 
dnctions  of  Nature,  have  all,  by  commoD  consent,  divided  them 
into  three  great  classes,  called  the  Animal,  the  Vegetable,  and  the 
Mineral  or  Fossil  Kingdoms.  These  terms  are  still  in  general  use, 
and  the  most  superficial  observer  must  be  struck  with  their  propriety, 
Tlie  application  of  them  seems  at  first  sight  perfectly  easy,  and  in 
general  it  is  so.  Difficulties  occur  to  tliose  only  who  look  very 
cieeply  into  the  subject 

Animals  have  an  organized  structure,  which  regularly  unfolds 
Itself,  and  is  nourished  and  supported  by  air  and  food ;  they  conse- 
quently possess  life,  and  are  subject  to  death ;  they  are  moreover 
widowed  with  sensation,  and  with  spontaneous,  as  well  as  voluntary , 
motion. 

Vegetables  are  organized,  supported  by  air  and  food,  endow^ 
with  life,  and  subject  to  death,  as  well  as  animals.    They  have  in 

you  V.  a 
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some  instances  spontaneous,  though  we  know  not  that  they  have 
voluntary,  motion.  They  are  sensible  to  the  action  of  nourishment, 
air,  and  light,  and  either  thrive  or  languish  according  to  the  whole- 
some or  hurtful  application  of  these  stimulants.  This  is  evident  to 
all  who  have  ever  seen  a  plant  growing  in  a  climate,'  soil,  or  situa- 
tion, not  suitable  to  it.  Those  who  have  ever  gathered  a  rose» 
know  but  too  well  how  soon  it  withers ;  and  the  familiar  applica- 
tion of  its  fate  to  that  of  human  life  and  beauty  is  not  more  striking 
to  the  imagination  than  philosophically  and  literally  true.  The 
sensitive  plant  is  a  more  astonishing  example  of  the  capability  of 
vegetables  to  be  acted  upon  as  living  bodies.  Other  instances  of 
the  same  kind  we  shall  hereafter  have  occasion  to  mention. 

The  spontaneous  movements  of  plants  are  almost  as  readily  to 
be  observed  as  their  living  principle.  The  general  direction  of  their 
branches,  and  especially  of  the  upper  surface  of  their  leaves,  though 
repeatedly  disturbed,  to  the  light;  the  unfolding  and  closing  of 
their  flowers  at  stated  times,  or  according  to  favourable  or  unfa- 
vourable circumstances,  with  some  still  more  curious  particulars  to 
be  explained  in  the  sequel  of  this  work,  are  actions  undoubtedly 
depending  on  their  vital  principle,  and  are  performed  with  the 
greater  facility  in  proportion  as  that  principle  is  in  its  greatest  vi- 
gour. Hence  arises  a  question  whether  Vegetables  are  endowed 
with  sensation.  As  they  possess  life,  irritability  and  motion,  spon- 
taneously directing  their  organs  to  what  is  natural  and  beneficial  to 
them,  and  flourishing  according  to  their  success  in  saUsfying  their 
wants,  may  not  the  exercise  of  their  vital  functions  be  attended  with 
some  degree  of  sensation,  however  low,  and  some  consequent  share 
of  happiness  ?  Such  a  supposition  accords  with  all  the  best  ideas 
we  can  form  of  the  Divine  Creator ;  nor  could  the  consequent  un- 
easiness which  plants  must  sufier,  no  doubt  in  a  very  low  degree 
likewise,  from  the  depredations  of  animals,  bear  any  comparison 
with  their  enjoyment  on  the  whole.  However  this  may  be,  the 
want  of  sensation  is  most  certainly  not  to  be  proved  with  regard  to 
Vegetables,  and  therefore  of  no  use  as  a  practical  means  of  distin- 
guishing them,  in  doubtful  cases,  from  Animals. 

Some  philo80|^ers^  have  made  a  locomotive  power  peculiarly 
characteristic  of  Animals,  not  being  aware  of  the  true  nature  of 

*  JoDgias,  Boerhaave,  Lodwif,  and  many  otbert. 
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those  half-animated  beings  called  Corals  and  Corallines^  which  are 
fixed,  as  iromoveably  as  any  plants,  to  the  bottom  of  the  sea,  while 
indeed  many  liyin^  vegetables  swim  around  them,  unattached  to 
the  soil,  and  nourished  by  the  water  in  which  they  float.  Some* 
ha?e  characterized  Animals  as  nourished  by  their  internal,  and 
Vegeubks  by  their  external  surface,  the  latter  having  no  such 
thing  as  an  internal  stomach.  This  is  ingenious  and  tolerably  cor- 
rect ;  but  the  proofs  of  it  roust  fail  with  respect  to  those  minute  and 
simply-constructed  animals  the  Polypes,  and  the  lower  tribes  of 
Worms,  whose  feelers,  put  forth  into  the  water,  seem  scarcely  dif- 
ferent from  roots  seeking  their  food  hi  the  earth,  and  some  of  which 
may  be  turned  inside  out,  like  a  glove,  without  any  disturbance  of 
their  ordinary  functions.  The  most  satisfactory  remark  for  a 
loog  time  perhaps  met  with  on  this  difficult  subject,  is  that  of 
M.  Mirbel,  in  his  TrMite  d*  Anatomic  et  de  PliyHologie  Vegeialesf^ 
a  work  I  shall  often  have  occasion  to  quote.  He  observes;^, 
**  that  plants  alone  have  a  power  of  deriving  nourishment,  though 
not  indeed  exclusively,  from  inorganic  matter,  mere  earths,  salts 
or  airs,  substances  certainly  incapable  of  serving  as  food  for  any 
aaimaU,  the  latter  only  feeding  on  what  is  or  has  been  organized 
matter,  either  of  a  vegetable  or  animal  nature.  So  that  it  should 
seem  to  be  the  office  of  ve^table  life  alone  to  transform  dead  matter 
into  organized  living  bodies.'*  Hdis  idea  appears  to  me  so  just, 
that  I  have  in  vain  sought  for  any  exception  to  it. 

Let  us,  however,  descend  from  these  philosophical  speculations  to 
purposes  of  practical  utility.  It  is  sufficient  for  the  young  student 
of  Natural  History  to  know,  that  in  every  case  in  which  he  can  be 
io  doubt  whether  he  has  found  a  plant  or  one  of  the  lower  orders  of 
animals,  the  simple  experiment  of  burning  will  decide  the  question. 
The  smdl  of  a  burnt  bone,  coralline,  or  other  animal  substance.  Is 
•o  peculiar  that  it  can  never  be  mistaken,  nor  does  any  known  vege- 
table give  out  the  same  odour. 

The  Mineral  Kingdom  can  never  be  confounded  with  the  other 
two.  Fossils  are  masses  of  mere  dead  unorganized  matter,  subject 
to  tbe  laws  of  chemistry  alone;  growing  indeed,  or  increasing  by 
tbe  mechanical  addition  of  extraneous  substances,  or  by  the  laws 

•  Dr.  Alitoo,  ftmnerly  profcisor  of  Botany  at  Edinburgh, 
f  Lately  pablifhed  at  Parit,  in  two  toIs.  Sto. 
:  Vol.  \.  psfe  19. 
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of  chemical  attraction,  but  not  fed  by  nourishment  taken  into  an 
organized  structure.  Their  curious  crystallization  bears  some  re- 
semblance to  organization,  but  performs  none  of  its  functions,  nor 
is  any  thing  like  a  vital  principle  to  be  found  in  this  department  of 
Nature. 

If  it  be  asked  what  is  this  vital  principle,  so  essential  to  animals 
and  vegetables,  but  of  which  fossils  are  destitute,  we  must  own  our 
complete  ignorance.  We  know  it,  as  we  know  its  Omnipotent 
Author,  by  its  eBects. 

Perhaps  in  the  Fossil  Kingdom  heat  may  be  equivalent  to  a  vital 
principle ;  but  heat  is  not  the  vital  principle  of  organized  bodies, 
though  probably  a  consequence  of  that  principle. 

Living  bodies  of  animals  and  plants  produce  heat ;  and  this  phe- 
Domenon  has  not,  perhaps,  been  entirely  explained  on  any  chemi- 
cal principles,  though  in  fossils  the  production  of  heat  is  in  most 
cases  tolerably  well  accounted  for.  In  animals  it  seems  to  have 
the  ck)6est  possible  connexion  with  the  vital  energy.  But  the 
effects  of  this  vital  energy  are  still  more  stupendous  in  the  opera- 
tions constantly  going  on  in  every  organized  body,  from  our  own 
elaborate  frame  to  the  humblest  moss  or  fungus.  Those  different 
fluids,  so  fine  and  transparent,  separated  from  each  other  by 
membranes  as  fine,  which  •compose  the  eye,  all  retain  their  proper 
•situations](though  each  fluid  individually  is  perpetually  removed  and 
renewed)  for  sixty,  eighty,  or  a  hundred  years,  or  more,  while  Itfc 
remains.  So  do  the  infinitely  small  vessels  of  an  almost  invisible 
insect,  the  fine  and  pellucid  tubes  of  a  plant,  all  hold  their  des- 
tined fluidsy  conveying  or  changing  them  according  to  fixed  laws, 
but  never  permitting  them  to  run  into  confusion,  so  long  as  the 
vital  principle  animates  their  various  forms.  But  no  sooner  does 
death  happen,  than,  without  any  alteration  of  structure,  any  appa- 
rent change  in  their  material  configuration,  aU  is  reversed.  The 
eye  loses  its  form  and  brightness ;  its  membranes  let  go  their  con*- 
tents,  which  mix  in  confusion,  and  thenceforth  yieU  to  the  laws  of 
chemistry  alone*  Just  so  it  happens,  sooner  or  later,  to  the  other 
parts  of  the  animal  as  well  as  vegetable  frame.  Chemical  changes, 
jHitrefiiction  and  destruction,  immediately  follow  the  total  priva« 
tion  of  life,  the  importance  of  which  becomes  instantly  evident  when 
it  is  no  more.  It  is  hence,  therefore,  to  be  conceived,  that  if  the  hu- 
man understanding  can  in  any  case  flatter  itself  with  obtaining,  in 
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the  naiaral  woiid^  a  glimpse  of  the  immediate  agency  of  the 
Deity,  it  is  in  the  contemplation  of  this  vital  principle,  which 
seems  independent  of  material  organization^  and  an  impulse  of  his 
own  divine  energy. 


CHAP.  II. 

ON   SYSTSMS   AND   CLASSIFICATIONS. 


X  HI  human  mind  is  unable  to  take  in  the  various  forms  of  the 
vegetable  kingdom  at  one  view :  it  must  therefore  have  recourse  to 
some  contrivance  in  order  to  facilitate  the  acquisition  of  knowledge, 
and  to  satisfy  its  curiosity.  It  attains  its  object  in  the  most  perfect 
manner  when  it  reduces  its  knowledge  to  a  system. 

A  botanical  system  is  a  list  of  all  the  plants  hitherto  discovered, 
arranged  according  to  certain  characters,  and  their  deviations  from 
them.  When  a  person  has  once  accustomed  himself  to  some  sys- 
tem, his  progress  will  be  doubled,  and  he  will  form  a  much  better 
judgment  of  plants  than  he  was  able  to  do  before. 

Tbere  have  been  men  of  high  abilities  who  have  maintained,  that 
an  nature  might  be  reduced  to  system ;  there  have,  on  the  contrary, 
been  other  great  men  who  have  denied  the  truth  of  this  position, 
and  have  rejected  all  systematic  arrangement,  or  even  the  least  trace 
of  it  Others  again,  and  indeed  the  greatest  number,  believe  that 
there  is  no  real  system  of  nature,  bat  that  there  is  a  chain  of 
beings. 

Nature  connects  the  most  multifarious  bodies  by  their  form,  size, 
colours,  and  qualities.  Each  individual  body,  each  plant  has  some 
affinity  with  several  others,  and  this  goes  on  to  infinity.  But  who 
is  able  to  declare  the  order  followed  by  nature  i  All  affinities  and 
aatural  arrangements  are  but  apparent  traces  of  a  natural  system. 
By  a  more  accurate  investigation,  we  find  those  boasted  affinities  not 
so  great,  and  the  natural  arrangements  not  so  luminous.  We  en- 
4leavour,  by  our  systematic  divisions,  to  arrange  bodies  in  straight 
lines ;  but  nature  forms  in  the  whole  an  intricate  and  infinite  ramifi- 
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cation,  which  we  are  too  short-sighted  to  perceive,  and  too  taper* 
ficial  to  fathom.  Perhaps  in  some  centariei  hence,  when  every 
corner  of  the  globe  has  been  examined,  and  multiplied  experience 
has  distinguished  what  is  true  from  what  is  false,  we  may  be  able 
to  judge  more  soundly  of  the  order  of  nature. 

But  though  a  true  natural  system  has  not  been  discovered,  it  can- 
not be  denied  that  some  plants  are  allied  by  such  very  striking  re- 
semblances, that  they  may  be  considered  as  belonging  to  natural 
classes.  Those  resemblances,  however,  extend  but  to  few  plants, 
and  there  are  many  wanting  to  connect  one  natural  family  with 
another.  These  affinities,  however,  have  been  sufficient  to  enable 
botanists  to  arrange  plants  by  their  external  characters,  and  this 
arrangement  has  been  called  a  Natural  System,  (Systcma  natu* 
raU,) 

Other  botanists  have  founded  their  systems  on  the  number,  pro- 
portion, and  agreement  of  minute  and  BOt  very  obvious  parts,  and 
such  a  system  has  been  called  Artificial,  (Systema  art\ficiak.) 

Others  again  select  the  sexual  parts  as  the  distinctive  characters, 
and  found  their  system  on  the  number  and  variety  of  these  parts. 
This  b  called  the  Sexual  System,  (Systema  sexuakj 

A  System  is  first  divided  into  classes  and  orders.  In  each  system 
a  certain  part  of  plants,  such  as  the  flower,  the  fruit,  &c.  is  assumed 
as  the  foundation,  and  upon  that,  classes,  orders,  and  genera  are 
constructed*  When  a  particular  investigated  character  is  common 
to  many  plants,  these  plants  make  a  Class,  (chum).  Should  some 
of  (he  plants,  beside  the  particular  character  of  the  class,  agree  in 
another  character,  these  form  an  Order,  (ordoj.  And  if  a  few  of 
the  plants,  which  already  agree  in  two  of  the  characters,  are  found 
to  possess  others  in  common,  these  are  called  a  Gemu.  Each  of 
the  plants  in  this  last  division  is.  called  a  Species,  It  is  necessary  in 
a  species  that  it  remain  always  the  same  from  seed.  A  variety, 
(varietas,)  is  a  species  that  differs  only  in  colour,  size,  or  in  some 
accidental  circumstance.  From  the  seed  the  variety  changes  at  last 
into  the  true  species. 

From  a  good  system  we  expect  that  the  part  selected,  according 
to  which  the  classes,  orders,  and  genera  are  framed,  shall  be  easily 
seen,  and  without  difficulty  found ;  and  that  it  shall  be  common  to 
all  plants,  and  not  subject  to  variation.  Besides,  no  system  ought 
to  be  divided  according  to  any  other  character  than  that  first 
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tekcted.  No  good  system  should  bare  too  many  subdivisions,  and, 
if  possible,  sbould  only  consist  of  classes  and  orders.  The  orders 
should  likewise  be  founded  only  on  one  part. 

For  a  beginner  it  is  very  convenient  to  be  acquainted  with  several 
systems,  especially  if  at  the  same  time  he  knows  the  defects  of  each, 
that  he  may  be  able,  by  his  own  experience,  to  have  recourse  to 
that  which  particularly  suits  him.  We  shall  here  give  a  view  of  the 
principal  systems,  in  the  language  in  which  they  were  originally 
written;  and  should  any  term  occur  which  is  not  to  be  found  iii 
general  use,  we  shall  briefly  explain  it. 

Caesalpinus  was  the  first  botanist  who  invented  a  system.     He  se- 
lected the  fruit,  and  the  situation  of  the  corculum,  as  the  distinguish « 
ing  characters.     His  system  has  fifteen  classes,  viz. 
1.  Arbores,  corculo  ex  apice  seminis. 
2. a  basi  seminis. 

3.  Herbs,  solitariis  seminibus. 

4.  ■  ■  ■       baccis. 

5.  ■  — —  capsutis. 

6.  '  binis  seminibus. 
7. capsulis. 

8.  triplici  principio,  fibrosas. 

9,  ■  bulbosse. 

10.  quatemis  seminibus. 

11.  — —  pluribus  seminibus.  Anthemides. 

12.  ■  —— — . Cichoraces  «.  Acanacss. 

13. florecommuni. 

14.  foUicullis. 

15,  ■  flore  fructuque  carentes. 

Thb  system  is,  for  our  times,  when  such  a  multitude  of  plants 
have  been  discovered,  no  longer  of  use.  Considered  as  the  first 
attempt  at  system,  it  is  entitled  to  great  consideration.  The  fruit  is 
a  very  constant  part,  and  this  classification  would  be  particularly 
commendable,  if  plants  and  trees  had  not  been  separated.  In  the 
two  first  classes  trees  are  distinguished  according  to  the  situation  of 
the  corculum ;  the  other  classes  are  arranged  according  to  the  fruit 
of  the  plants.  The  eighth  and  ninth  classes  have  a  trilocular  cap« 
iule,  and  are  distinguished  according  to  the  situation  of  the  corcu* 
Inm ;  the  other  classes  are  arranged  according  to  the  fruit  of  the 
plants.    The  eighth  and  ninth  classes  have  a  trilocular  capsule,  and 
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are  distingubhed  according  as  the  root  is  either  fibrous  or  bulbous. 
The  eleventh^  twelfth,  and  thirteenth  classes  contain  the  compound 
flowers ;  the  twelfth,  semilloscular  flowers ;  the  thirteenth,  discoid 
flowers.  The  fourteenth  class  contains  such  plants  as  bear  several 
capsules  tc^ether^  as  the  ranunculus,  enemone,  &c.  The  last  class 
includes  Mosses,  Algs,  Fungi,  and  Filices.  The  ancients  believed 
that  these  plants  produced  neither  flowers  nor  seeds. 

Morison  constructed  his  system  according  to  the  flower,  and  the 
external  appearance  of  the  plant.    He  has  eighteen  classes ; 
1.  Lignosae,    Arbores. 

3,  ■  .mM         Frutices. 

8.  — — —  Sufirutices. 

4.  Herbacee,  Scandentes. 
6.  '         Leguminosse. 

6.  ■  Siliquosse. 

7.  ■     ■  Tricapsulares. 

B:      ■  ■  a  numero  capsularum  dict«. 

9.  ■■  ■  ■  Cory  mbi  fere. 

10.  '  Lactescentes.  •.  pappoeae. 

11.  I  Culmifers  «.  Calmarise. 

12.  UmbellifersB. 

13. Tricocc». 

U. GaleatsB. 

15.  ■  '^  Multicapsulares. 

16.  0  Baccifere. 

17.  n  Capillares. 

18.  ■     ■      Heteroclits« 

The  defect  of  this  system,  as  of  all  the  old  systems^  consists  in  tfatf 
various  foundations  of  the  division,  and  in  feparating  trees  and 
plants.  By  Sufi&utices,  Morison  means  small  i^rubs,  but  not  ac- 
cording  to  the  modem  definition.  Even  some  modems  use  the  term 
Suffhuex  for  a  small  shrub.  The  fourth  class  contains  all  twining 
plants,  as  the  Cucurbita,  Convolvulus,  Sec.  The  seventh  class  in- 
cludes phints  which  have  a  trilocular  capsule.  In  the  eighth  class  are 
plants  that  have  sometimes  more,  sometimes  fewer  cells  in  the 
^  capsules.  The  ninth  class  contains  compound  flowers  that  have 
no  pappus,  or  at  least  only  a  membranaceous  one.  In  the  tenth 
class  are  all  the  compound  flowers  that  have  a  plumose,  pilose,  seta- 
ceous, &c.  pappus.    To  the  eleventh  class  belong  all  the  grasses 
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sod  plants  allied  to  them ;  to  the  twelfth,  the  umbelliferous  plants; 
to  the  thirteenth^  those  which  have  a  tnlocular  capsule.  The  four- 
teenth  class  contains  the  ringent  or  labiated  flowers ;  the  seventeenth 
contains  only  the  Filices ;  and  the  eighteenth  includes  the  Mosses, 
Algc,  Fungi,  and  Corals.  It  is  to  be  regretted  that  Morison  often 
arranges  plants  in  a  class  to  which  they  do  not  belong*. 

Hermann  made  use  of  the  fruity  of  the  flower,  and  also,  but  on 
lew  occasions,  of  die  external  appearance,  in  framing  his  system. 


L 
2. 
8. 
4. 
5. 
6. 
7. 


Monospermae. 
Dispermse. 


Tetraspermse. 


Polyspermy. 
Herbit  Angiotperma, 
a  Bulbosae. 
9.  Capsula  unica. 

10.  Capsuls  bhisB. 

11.  ' —  tres. 

12.  ■■  quatuor 

18.  quinque 

14.  Siliqua. 

15.  Legumen. 

16.  Multicapsulares. 

17.  Carnosse. 

la 

Hcrbtt  Apetalm. 

19.  Calyculatas. 

20.  Glumoss 

21.  Nudse. 
Arlwres, 

22.  Incompletae. 
28.  Camosae. 

24.  — 

25.  Non  camose. 


Simplices. 

Compositse. 

Stellatse. 

Umbellatse. 

Asperfolise. 

Verticillatae. 

Gymnopolysperme. 

Tricapsulares. 

Untvasculares. 

Bivasculares. 

Trivasculares. 

Quadrivasculares. 

Quinquevasculares. 

Siliquoftse. 

Leguminosas. 

Multivasculares. 

Baccifers. 

Pomiferse. 

Apetalft* 

Stamines. 

Muscosse. 

Juliferas. 
Umbilicatae. 
Non  Umbilicatae. 
Fructu  sicco. 


This  system  is  to  be  preferred  to  those  already  mentioned :  only 
the  s^Miration  of  trees  and  planU  Is  reprehensible.    But  to  make  it 
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useful  in  the  present  times^  it  would  need  great  amendoient.  The 
aboye  enumeration  of  the  clasaes  renders  any  further  explanation 
unneceitary. 

Christopher  Knaut  has  also  chosien  the  fruit  as  t^  foundation  of 
bis  system,  but  with  this  difierenee,  that  he  has  taken  into  account 
the  number  of  the  petals  and  the  regularity  of  the  £k>wer.  His  sys- 
tem has  a  great  resemblance  to  the  first  of  Ray. 

Boerhaave  has  constructed  his  system  partly  from  that  of  Her- 
mann>  Toumefbrt,  and  Ray.  He  too  has  separated  trees  and  plants. 
The  number  of  the  capsules,  of  the  petals,  and  of  the  cotyledons,  is 
made  use  of. 

Ray  conjoins  fruit,  flowers,  and  external  appearance,  like  his  pre- 
decessors. As  bis  system  has  something  peculiar,  I  shall  here 
detail  it. 

18. 

19. 

20. 

21. 

92. 

23. 

24. 

25. 

26. 

27- 


Herbse,  Submarinse. 

Fungi. 

Musci. 

' Capillares. 

-  ApetalflB. 

Planipetals. 

Discoides. 

Corymbiferse. 

Capitatss. 

Solitario  semine. 

UmbeUiferse. 

Stellatse. 

Asperifolise. 

Verticillatae. 

Polysperm©. 

-—  Pomifers. 

Baccifers. 


Herbs,  Multisiliquse. 

-  Monopetals. 

-  Di^TripeUh?. 

-  Siliquosae. 
*  Leguminosas. 

-  Pentapetals. 

-  FlorifersB. 

-  Stamineae. 

-  Anomals. 

-  Arundinacess. 


28.  Arbores,  Apetals. 


L 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 

The  old  system  of  Ray  has  only  twenty-five  classes,  and  is  in  conse* 
quence  more  imperfect  than  this  improved  one.  He  still  retains  the 
old  division  of  trees  and  plants.  In  the  first  class  stand  all  the  Fuci, 
Zoophytes,  and  Corals.  In  the  fifth  all  plants  that  have  no  petab : 
in  the  sixth  the  semifloscular  flowers ;  in  the  seventh  the  discoid  and 
radiate  flowers  that  have  pilose  pappus ;  in  the  eighth  class  are  those 
same  flowers,  but  which  have  no  pappus ;  and  in  the  ninth  class 
^ttd  all  those  capitated  compound  flowers  which  have  a  membra- 


29. 
30. 
31. 
52. 
S3. 


-  Fructu  umbilicato. 

—  non  umbilicato. 

—  sicco. 

—  siliquoso. 

— r^  Anomalae. 
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neous  pappui.  The  tweldh  clait  Gontaint  planU  with  verticillated 
floweis,  that  at  the  same  time  have  a  cordia  of  four  petals  and  two 
naked  seeds.  Under  the  thirteenth  elass  are  arranged  all  the  rough- 
leaved  plants,  that  hear  a  monopetalous  tuhular  corolla,  and  four 
naked  seeds.  To  the  fourteenth  belong  the  labiated  or  ringent 
flowers.  In  the  twenty -fourth  class  stand  all  the  Lilies.  To  the 
twenty-6fth  belong  all  the  Grasses,  and  to  the  twenty-sixth  those 
which  cannot  be  reduced  under  any  of  the  foregoing. 

Camellus  has  attempted  a  very  singular  system,  framed  from  the 
Talves  of  the  capsule  and  their  number.  It  is  not,  however,  on 
account  of  its  shortness,  of  great  use. 

1.  Pericarpia  Afora.  5.  Pericarpia  Tetrafora. 

2.  Unifora.  6 Pentefora. 

3 Bifora.  7 • Hexafora. 

4.  Trifora. 

Rivinus  selects  only  the  corolla,  the  regularity  of  the  petals,  and 
their  number. 

Fhres  regulares.  Plores  regulares. 

1.  Monopetali.  5.  Pentapetali. 

2.  DipetalL  6.  Hexapetali. 
8.  Tripetali.  7.  PolypeUli. 
4.  Tetrapeun. 

Flares  componii* 

8.  Ex  flosculis  regularibus. 

9.  £x  flosculis  regularibus  et  irregularibus. 
10.  £x  flosculis  irregularibus. 

Piores  irregulares,  Flores  irregulares. 

11.  Monopetali.  15.  Pentapetali. 

12.  Dipetali.  16.  Hexapetali. 
18.  TripeUli.  17.  Polypetali. 

14.  Tetrapetali.  18.  Flores  incompleti.  Imperfecti. 

This  system  is  very  easily  understood,  and  the  selected  character 
is  to  be  found  without  any  trouble.  But  the  regularity  of  the 
corol,  which  often  varies  in  the  different  species  of  a  genus,  and 
the  number  of  petals,  which  likewise  not  unfreqtiently  vary,  make  it 
difficult  in  practice.  The  orders  are  taken  from  the  fruit  according 
as  it  is  naked  (fi^cius  tmdus),  or  contained  in  a  pericarp ;  and 
this  last  is  distinguished  according  as  it  is  dry  (pcricarpium  iiccum), 
or  (pericarpium  camosum). 
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Christopher  Knaut  has  adapted  Ririnus'a  method  almost  un- 
changed^ but  in  some  degree  reversed.  The  classes  he  forms  from 
the  number  of  the  petals^  and  his  subdivisions  he  takes  from  their  re- 
gularity or  irregularity.  But  he  denied  that  there  were  any  flowers 
without  a  corol>  or  that  there  was  such  a  thing  as  naked  seeds* 

The  system  of  Toumefbrt  was  for  a  considerable  time  the  fa- 
vourite system  of  all  botanists,  and  it  deserves  particular  attention. 

Herba  et  suffirutket. 

1.  Floribus  monopetalis  campaniformibus. 

2 infundibuliformibus  et  rotatis. 

3.  ••• • anomalis. 

4 •••••••..  labiatis. 

5 polypetalis  cruciformibus. 

6 rosaceis. 

7 umbellatis. 

8 • caryophyllaeis. 

9.  • • ••• liliaceis. 

10 • papilionaceis. 

11 anomalis. 

12.  flosculosis. 

13 •••.  semiflosculosis. 

14.  ••• radiatis. 

15 apetalis  et  stamineis. 

16.  Oui  floribus  carent  et  semine  donantur. 

17.  Quorum  flores  et  fructus  conspicui  desiderantur. 

Arborcs  etjruticcs,  Arboret  etfrutices, 

18.  Floribus  apetalis^  21.  Floribus  rosaceis. 

19 amentaceis.  22.  ••... papilionaceis. 

20.  ...••••••.  monopetalis. 

The  form  of  the  coro]>  which  Toumefort  properly  employs  as 
the  ground-work  of  his  system,  appears  to  make  it  very  easy  and 
intelligible.  But  the  figure  of  the  corol  is  so  various,  that  it  it 
often  with  difficulty  described.  Besides,  some  species  of  corol  so 
much  resemble  others,  that  they  are  not  easily  distinguished.  It  is 
on  this  account  chiefly  that  Toumeforfs  system  is  not  used  in  these 
days.  The  orders  in  his  method  are  taken  from  the  style  and  from 
the  fruit  When  the  germ  is  under  the  flower,  he  says,  ^*  calyx 
abiit  in  fructum;"  when  it  is  included  in  the  flower,  he  says,  *'  pis- 
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tUiurnabiit  in  fructutfL*  The  fruit  is  also  more  accurately  dis* 
tioguished,  as  it  is  a  capsule,  berry,  &c. 

We  shall  here  pass  by  several  of  the  less  important  systems  that 
are  merely  alterations  of  the  foregoing.  These  alterations  consist 
sometimes  of  a  single  circumstance,  of  which  the  f<Nrmer  authors  had 
taken  no  notice.  Of  this  Pontedera  may  serve  as  an  instance.  He 
took  Tournefort^s  system,  and  combining  it  with  that  of  Rivinus, 
•nly  separated  the  plants  that  bear  buds  from  those  that  have  none. 
Another  more  worthy  of  consideration  is  that  of  Magnolius ;  though 
it  too  is  of  little  use  in  practice.  He  forms  his  classes  entirely  on 
the  calyx.  Many  similar  systems  may  be  found  in  Adanson,  an 
eminent  naturalist,  who  has  exhibited  upwards  of  sixty  systems,  and 
has  shewn  evidently  that  many  more  might  be  formed,  if  science 
were  to  derive  any  benefit  from  the  labour. 

The  systems  we  have  detailed  are  either  built  on  the  fruit  or  the 
flower,  and  their  parts :  but  none  before  Gleditsch  had  attempted 
one  on  the  situation  of  the  stamens.    His  classes  are  the  following : 

1.  Thalamostemonis.  4.  Stylostemonis. 

2.  Petalostemonis.  5.  Cryptostemonis. 

3.  Calycostemonis. 

The  insertion  of  the  stamens  here  forms  the  classes :  in  the  first 
class  they  stand  on  the  receptacle;  in  the  second  on  the  corol;  in 
the  third  on  the  calyx;  in  the  fourth  on  the  style;  and  to  the  fifth 
class  bdoog  plants  whose  flowers  are  inconspicuous,  as  the  Filices, 
Mosci,  Algae,  and  Fungi.  The  orders  are  formed  according  to  the 
nambers  of  the  anthers ;  that  is,  whether  they  are  one  or  more  in  a 
stDgle  flower,  viz.  Monantherse,  Dianthere,  Sec.  But  as  there  ar^ 
to  few  classes,  it  is  obvious  that  the  orders  must  have  many  sub- 
divisions; and  this  is  the  only  objection  to  this  otherwise  very 
elegant  system,  which  stands  in  the  way  of  its  further  usefulness. 

The  same  system  has  been  lately  somewhat  changed  by  Monch* 
His  classes  are, 

1.  Thalamostemon. 

2.  Petalostemon. 

3.  F^ovpetalostemon,  t.  e.  when  the  stamens  stand  upon  leaves 

similar  to  petals,  which  are  found  in  the  corol. 

4.  Calycostemon. 

5.  Allagostemon,  when  the  stamens  stand  alternately  on  the 

calyx  and  petab. 

6.  Stylostemon,  when  Uiey  stand  on  the  style. 
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7.  Stiginatostenion,  when  they  are  inserted  in  the  stigma.     ' 

8.  Cryptoetemon. 

The  orders  he  has  taken  from  the  differences  in  the  fruit ;  hut  as 
some  classes  were  too  large^  he  was  obliged  to  take  his  subdivisions 
from  other  parts  of  the  flower. 

Haller  endeavoured,  very  ingeniously,  to  frame  a  natural  system 
on  the  cotyledons,  the  calyx,  the  corol,  the  stamens,  and  the  sexes 
of  plants.  His  classes,  of  which  he  afterwards  found  it  necessary  to 
make  some  little  alteration,  are  the  following : 

1.  Fungi.  9.  Diplostemones. 

2.  Musd.  10.  Isostemones. 
8.  EpiphyUospermse.                       11.  Mejostemones. 

4.  Apetate.  12.  SUmtnibus  sesquialteris. 

5.  Gramina.  13.  — — —  sesquitertiis. 

6.  Graminibtts  affinia.  14.  quataor.  Ringentes. 

7.  MoDocotyledooes.  Petaloidese.  15.  Congregate. 

8.  Polystemones. 

To  the  third  class  belong  all  the  Filices.  To  the  seventh  all  the 
Lilies.  lo  the  eighth  class  stand  all  those  plants  whose  filaments 
exceed  in  number  the  segments  or  petals  of  ibe  corol  three  or  four 
tknes.  To  the  ninth  class  belong  all  those  plants  which  have  twice 
as' many  filaments  as  there  are  segments  or  petals  in  the  corol. 
To  the  tenth  belong  those  that  have  the  same  number  of 
fihtments  as  there  are  segments  or  petals  in  the  corol.  In 
the  deventh  class  are  included  all  those  plants  whose  filaments 
are  fewer  in  number  than  the  segments  or  petals  of  the  corolla. 
To  the  twelfth  belong  all  the  cruciform  plants;  to  the  thirteenth, 
all  the  papilionaceous ;  and  to  the  fourteenth,  the  ringent  or  labi* 
sted  flowers  with  four  stamens.  The  last  class  contains  all  the 
compound  flowers.  The  orders  in  this  system  are  taken  ftom  all 
parts  of  the  flower  and  of  the  fruit 

Royen  and  Wachendorf  have  constructed  similar  systems,  the 
first  of  which  deserves  the  preference.  But  all  these  systems  are 
attended  with  difficulty,  on  account  of  the  various  parts  of  plants 
which  we  must  have  constantly  in  view,  and  the  great  number  of 
subdivisions  which  they  necessarily  require* 

Linnaeus,  in  his  System,  has  fixed  upon  the  stamina  as  the  foun* 
dation  of  his  divisions. 

1.  Monandria,  3.  Triandria, 

3.  Diandria,  4.  Tetrandria, 
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5.  PenUadria,  15.  Tetradyiiamia, 

6.  Hexandria,  16.  Mooadelpbia, 

7.  Heptandria,  17.  Diaddphia, 

8.  OcUDdria,  18.  Polyadelphia, 

9.  Enneandria,  19.  Syngenetia, 

10.  Decandria,  90.  Gynandria, 

11.  Dodecandria,  2K  Monoecia> 

12.  Icosandria^  32.  Dioecia, 

13.  Polyandria^  Sd.  Polygamiay 

14.  Didynamia,  24.  Cryptogamia. 

From  the  first  to  the  tenth  diss  the  stamens  are  numbered..  To 
the  eleventh  class  bekmg  all  the  plants  that  have  from  ten  to  nine- 
teen stamens.  To  the  twdfth  class  those  plants  which  have  many 
stamens  inserted  in  the  calyx.  The  thirteenth  class  contains  phmts 
that  have  a  great  number  of  stamens  from  twenty  to  one  thousand 
in  one  flower.  The  fourteenth  consists  of  plants  that  have  four 
stamens  in  one  flower*,  of  which  two  are  longer  than  the  seat.  In 
the  fifteenth  data  stand  those  whidi  have  six  stamens^  of  which  two 
are  shorter  than  the  rest,  llie  sixteenth  class  contains  plants 
whose  filaments  are  connected  and  form  a  cylinder.  In  the  seven* 
teenth  class  stand  those  plants  whose  filaments  are  united  in  two 
parcels.  To  the  eighteenth  class  bdong  those  plants  whose  fila* 
mentB  are  united  in  several  parcek.  In  the  nineteenth  class  stand 
those  plants  whose  antherise  are  united  in  a  cylinder.  The  twea- 
tieth  dass  consists  of  those  plants  whose  stamens  stand  upon  the 
style ;  the  twenty-first  consists  of  flowers  of  difierent  sexes^  namely, 
male  and  female  on  one  plant;  the  twenty^second,  of  male  and 
fesnak  flowers,  but  so  divided  that  one  plant  bears  only  male 
flowers,  the  other  only  female;  the  twenty-third  has  flowers  of 
both  sexes  and  hermaphrodite  flowers  together,  so  that  the  plant 
contains  either  male  and  hermaphrodite  flowers  or  female  and  her- 
aaaphrodite  flowers.  To  the  last  class  belong  aU  planU  whose  flow* 
era  are  not  visible  to  the  naked  eye ;  these  are  the  Filices,  Musci, 
Algae,  and  Fungi. 

The  orders  in  most  of  the  classes  are  taken  (torn  the  style,  in 
some  from  the  fruit,  and  in  the  last  classes  from  the  filaments. 
From  ^e  first  to  the  thirteenth  class  the  orders  are  taken  from  the 
style^  Tiz.  monogynia,  where  there  is  only  one  style  in  the  flower, 
two^  three,  four,  &c.  styled,  {di,  tri,  ietra,  Sfc,  polygynia)f  ao* 
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cording  to  their  number.  In  general  we  count  to  %\x,  and  then  say, 
polygynia.  If  there  should  be  several  germens  and  but  one  style, 
the  style  only  is  numbered.  The  orders  are  never  taken  from  the 
germens  except  when  the  style  is  wanting.  The  orders  of  the 
fourteenth  class  are  taken  from  the  fruit;  there  are  two,  viz.  6^- 
notpermia  when  the  seeds  are  naked,  and  Angiospermia  when 
they  are  contained  in  a  pericarp.  Those  of  the  fifteenth  class  are, 
like  the  foregoing,  taken  from  the  fruit,  with  this  difierence,  that 
here  there  are  no  naked  seeds  but  a  Siliqua,  and  the  Orders  are 
named  according  to  the  size  of  this,  HUculoia  and  iiliquosa.  In 
the  sixteenth,  seventeenth,  eighteenth,  twentieth,  twenty-first  and 
twenty-second  classes,  the  Orders  are  denominated  according  to 
the  number  of  the  stamens;  in  the  IGth,  17th,  18th,  And  90th, 
they  are  numbered  from  Diandria  upwards ;  in  the  31st  and  99d 
from  Monandria. 

The  1 9th  Clau  contains  none  but  compound  flowers,  except  a 
very  few.  Linns&us  considers  these  flowers  as  a  Polygamy,  (poly* 
gtunia),  and  prefixes  this  word  to  the  name  of  each  Order  in  which 
the  compound  flowers  are  contained  ;^«for  example : 

Pofygamia  (tquaUs,  when  all  the  florets  which  a  compound  flower 
contains  are  hermaphrodites,  and  similar  in  form,  whether  they  be 
ligulate  or  tubular. 

'    Pofygamia  mperflua,  when  the  compound  flower  is  radiate ;  the 
disk  bearing  hermaphrodite  florets;  and  the  ray,  fertile  florets. 

Pofygamia  JrustaneOf  when  the  compound  flower  is  radiate,  the 
disk  consisting  of  fertile,  hermaphrodite  florets^  and  the  ray  of 
barren  female  florets. 

Pofygamia  neceuaria,  when  the  compound  flower  is  radiate,  the 
disk  consbtiiig  of  barren  hermaphrodite  florets,  the  ray  of  fertile 
female  florets. 

Pofygamia  segregata,  when  in  a  compound  flower  besides  the 
common  perianth,  each  floret  b  furnished  with  its  own  particular 
calyx. 

Monogamia  b  an  Order  containing  all  the  plants  which  accord- 
ing to  strict  system  belong  to  thb  class,  though  they  are  not  com- 
pound flowers. 

The  planto  of  the  2lst.  and  33d  classes,  as  we  have  said  already^ 
are  divided  into  Orders  according  to  the  number  of  the  stamens ; 
but  besides  these,  here  are  two  orders  taken  from  the'  connexion 


Digitized  by  VjOOQ IC 


ON    SYSTEMS  AND    CLASSIFICATIONS*  1? 

of  the  61anienU  and  antherae,  namely,  Monadelphia  and  Syngmetia^ 
The  last  Order  of  both  classes  is  called  Gynandria  ;  not  because  in 
the  plants  which  belong  to  it  the  stamina  stand  upon  the  style, 
but  because  in  the  male  flowers  there  is  a  production  resembling  a 
style,  to  which  the  stamina  are  attached.  This  production  Lin- 
naeus considers  as  an  imperfect  pistulum. 

In  the  2dd  class  the  Orders  are  called  Monacia,  Dimcia.  The 
last  class  has  the  following  Orders,  Pilices,  Musci,  Alga,  and  Fungi. 

From  the  foregoing  analysis  it  will  be  seen  that  the  Linnaean  sys- 
tem consists  of  an  artificial  and  sexual  arrangement,  and  that  it  does 
not  answer  the  idea,  we  have  given  above,  of  a  perfect  system. 
But  till  such  a  on^  is  found  out,  a  system  partly  natural,  partly  ar- 
tificial, is  the  best ;  we  must,  however,  as  we  cannot  deny  the  use- 
fulness of  Linnaeus's  system,  point  out  its  defects. 

Linnaeus  endeavoured,  from  the  number  of  the  stamina,  their  va- 
rious lengths,  and  diflerent  modes  of  connexion,  to  unite  a  natural 
elassification  with  an  artificial  one.  Hence  arose  some  faults,  which 
woold  not  have  happened  had  he  at  the  same  time  made  use  of  the 
corola  as  a  character.  For  instance,  in  the  fourteenth  class  are 
contained  the  labiated  and  ringent  flowers ;  but  because  Linnaeus 
characterised  it  from  the  four  stamens,  two  of  which  are  shorter, 
there  are  some  of  these  plants  which  must  stand  in  the  second  class, 
and  others  in  the  fourth,  though  they  properly  belong  to  this  class. 
In  the  same  manner,  all  the  papilionaceous  flowers  are  referred 
to  the  seventeenth  class;  but  the  assumed  character,  viz.  that 
the  filaments  are  united  into  two  sets,  b  not  to  be  found  in  all  these 
plants.  Many  have  the  filaments  united  in  one  cylinder ;  and  in 
the  tenth  class  stand  many  plants  with  papilionaceous  flowers. 
These  two  faults  are  not  the  greatest  which  may  be  attributed  to 
this  system:  it  is  a  more  important  objection  that  Linnaeus  has 
numbered  the  stamens  in  the  first  classes  without  attending  to  their 
insertion,  while  in  the  twelAh  he  remarks  that  they  are  inserted  in 
the  calyx,  and  in  the  twentieth,  that  they  stand  on  the  pistillum. 
In  the  nineteenth  class  are  comprehended  all  the  compound  flowers, 
and  yet  he  drags,  into  the  last  order  of  this  class  other  plants  whose 
antherae  are  only  sometimes  united.  It  is  also  to  be  regretted,  that 
in  the  21  st,  22d,  and  23d  classes,  Linnaeus  has  taken  notice  of  dif- 
ferent sexes  in  the  same  plant,  which  he  had  not  done  before ;  there 
being  many  plants  in  the  former  classes  that  properly  belong  to  these. 

VOL.  V.  c 
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Tbe^e  defectt  and  some  others,  from  which  no  tystcm  can  easily 
be  exempted,  have  suggested  to  several  botanists  the  possibility  of 
correcting  them  and  making  the  system  more  useful.  Among  all 
the  improvements  of  the  Linnsan  system,  those  by  Thunberg  seem 
to  be  the  chief.  He  has  reduced  the  number  of  classes  to  twenty, 
by  referring  the  plants  of  the  30th,  2lst,  32d,  and  23d  classes  to 
others,  according  to  the  number  or  connexion  of  the  stamens. 

All  the  plants  which  stand  in  the  30th  class  ought  to  have  the 
stamens  placed  upon  the  style ;  but  the  most  of  the  planto  arranged 
by  Linnffius  in  this  class  want  these  characters,  the  genus  of  Orchis 
alone  excepted.  The  three  following  classes  are  not  always  con- 
sunt  with  regard  to  sex ;  a  difference  of  climate  will  sometimes  re- 
move a  plant  from  the  class  Monoecia  to  that  of  Polygamia. 

Liljebad  has  made  the  following  changes  on  the  Linn»an  system. 
He  joins  the  7th,  8tb,  and  9th  classes  to  the  10th.  His  Decandria 
thus  contains  the  Heptandria,  Octandria,  Ennaeandria  and  Decan- 
dria of  Linnaeus.  The  eleventh  class  he  joins  to  the  13th.  The 
18th,  2l8t,  22d,  and  23d,  he  includes  in  one.  Thus  his  system  con- 
tains only  sixteen  classes,  viz. 

1.  Monandria,  ^.  Polyandria, 

2.  Diandria,  10.  Gynandria, 

3.  Triandria,  11.  Didynamia, 

4.  Tetrandia,  12.  Tetradynamia, 

5.  Pentandria,  13.  Monadelphia, 

6.  Hexandria,  14.  Diadelphia, 

7.  Decandria,  15.  Syngenesia, 

8.  Icosandria,  16.  Cryptogamia. 

Some  other  botanists  have  changed  the  orders  of  the  19th  class, 
by  leaving  out  the  word  Polygamia,  and  removing  the  planU  of  the 
order  Monogamia  to  other  classes. 

But  this  order  of  the  19th  class  ought  to  be  altogether  suppresed ; 
because  the  genera  belonging  to  it  have  nothing  in  common  with 
the  other  syngenesious  flowers  but  the  united  anthers,  which  other 
genera,  for  instance  the  Solanum,  possesses  likewise.  If  thi^  order 
be  taken  away  the  class  becomes  perfectly  natural. 

Schreber,  in  the  last  edition  of  the  Genera  Plantarum,  has  changed 
the  Orders  of  the  24th  class,  as  follows : 

1.  Miscellanea.  4.  Hepatica;. 

'  2.  Filices.  5.  Alg«. 

3.  Musci.  6.  Fungi. 
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It  would  be  superfluous  here  to  take  notice  of  other  akerations 
which  do  not  tend  to  the  improvenent  of  the  science. 


CHAP.  III. 


NATURAL  BISTORT   OF  PLANTS. 


JDt  the  Natural  History  of  Plants^  we  mean  a  comprebensitre  view 
of  the  eflects  of  Clioiate  on  Vegetation ;  the  changes  which  it  is 
probable  plants  undergo  from  the  revolutions  of  our  globe ;  their 
dispersion  over  its  surface ;  their  migration ;  atid^  lastly,  the  means 
pursued  by  Nature  for  their  preservation. 

Geographers  have  imagined  the  globe  to  be  surrounded  by  cer* 
tain  Zones,  and  they  have  divided  these  into  degrees  and  circles. 
Tbey  suppose  the  hottest  climate  to  be  under  the  line,  or  at  the 
equator;  a  hot  climate  under  the  tropics;  between  these  and  the 
polar  circles,  two  different  climates,  a  temperate  and  a  cold ;  and, 
lastly,  they  consider,  under  the  polar  circle,  a  very  cold  climate  to 
prevail; 

Upon  the  whole,  these  divisions  sufficiently  coincide ;  but  great 
differences  are  produced  by  mountains,  vallies,  rivers,  marshes, 
woods,  seas,  and  inequalities  of  surface ;  so  that  there  are  places 
which,  according  to  the  above  divisions,  ought  to  be  hot,  which 
are  however  temperate,  or  even  cold,  and  vice  versa.  We  must 
therefore  distinguish  between  a  physical  and  geographical  climate. 
America  and  Asia  are  much  colder  in  the  same  northern  geogra- 
phical latitude  than  our  part  of  the  world.  Plants  which  in  Ame- 
rica grow  under  the  43d  degree  of  northern  latitude,  bear  in  our 
climate  the  cold  of  52^.  The  reason  of  this  great  difference  seems 
to  be  the  enormous  swamps  and  woods  of  America^  and  the  im- 
mense elevation  of  the  land  in  Asia.  Africa,  under  the  tropics,  is 
incomparably  warmer  than  Asia  or  America.  The  chains  of  itioun- 
tains  in  these  last  countries,  and  the  humidity  of  the  vallies,  mode- 
rate the  great  heats,  while  the  burning  sands,  of  which  almost  the 
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IRfhole  of  the  African  surface  consists,  increases  the  heat  The  regions 
about  the  North  Pole  are  much  more  temperate  than  those  at  the 
South  Pole.  Tierra  del  Fuego  lies  under  the  55th  degree  of  south- 
em  latitude,  and  has  a  much  more  inclement  sky  than  prevails  in 
Europe  under  the  60th.  Mountains  that  raise  themselves  high 
above  the  clouds,  have,  in  all  latitudes,  perennial  snow  upon  their 
extreme  summiu.  Cook  found  such  a  mountain  in  the  Sandwich 
islands;  and  in  America,  the  celebrated  Andes  have  their  tops 
covered  with  perpetual  ice  under  the  tropics  and  the  line^  while  a 
constant  summer  is  felt  in  the  vallies. 

Situation,  heat  and  cold,  wet  and  dry  soils,  have  great  influence 
on  the  whole  of  vegetation.  It  is  not  therefore  surprising  to  find 
in  every  region  of  the  globe,  plants  adapted  to  each  particular  situ- 
ation. Accordingly,  when  we  meet  on  the  tops  of  high  mountains 
the  plants  of  Polar  regions,  we  infer  that  these  plants  were  destined 
for  cold  climates :  nor  ought  we  to  wonder  that,  under  the  same 
latitudes  in  Asia,  Africa,  and  America,  we  find,  on  similar  soils, 
plants  which  are  natives  in  all  these  quarters  of  the  globe. 

In  one  geographical  latitude,  if  no  mountains  or  other  circum- 
stances change  the  temperature,  the  same  plants  are  found  to 
grow ;  but  places  in  the  same  longitude,  must  always  exhibit  vari- 
ous productions  of  the  vegetable  kingdom.  The  Mark  of  Bran- 
denburgh,  the  coasts  of  Labrador  and  Kamtschatka,  lie  nearly  under 
the  same  latitude,  and  produce  therefore  many  plants  in  common. 
Berlin>  Venice,  Tripoli,  and  Angola,  are  nearly  in  the  same  longi- 
tude ;  but  their  plants  are  very  different. 

It  is  well  known  that  warmth  is  necessary  to  vegetation :  hence 
it  naturally  follows,  that  in  the  warmer,  climates  the  number  of 
native  plants  will  be  most  considerable.  The  Floras,  made  by 
boUnists  in  different  countries,  shew,  that  vegetation  increases  ac- 
cording to  the  degree  of  heat.  In  Southern  Georgia  *,  by  the  best 
accounts,  there  are  only  two  native  plants :  in  Spitzbergen,  there 
are  30 :  in  Lapland,  534 :  in  Iceland,  553 :  in  Sweden,  1399 :  in 
the  Mark  of  Brandenburgh,  2000 :  in  Piedmont,  2800 :  on  the 

•  An  island  of  oontideiable  extent,  discovered  by  La  Roche  in  1674,  and  ex- 
plored by  Captain  Cook  in  177^  who  named  it  Georgia.  It  it  a  land  of  ioc  and 
snow,  with  few  regctables  but  Iicben8«-»£oiTOR. 
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coast  of  Coromandel,  nearly  4000 :  as  many  in  the  island  of  Ja- 
maica: in  Madagascar,  above  5000.  In  every  regton  there  are 
plants,  except  in  the  regions  round  the  pole  covered  with  perpetual 
mow,  on  the  icy  tops  of  the  highest  mountains,  and  in  the  dry  and 
sandy  wastes  of  Africa.  On  the  bare  and  barren  places  where 
volcanic  fires  predominate,  there  are  to  be  found  few  plants,  and 
those  miserably  stunted ;  as  in  the  bland  of  Ascension  and  Kergue- 
len's  land. 

Climate  influences  the  growth,  as  well  as  the  form,  of  every  ve- 
getable product  The  plants  of  the  polar  regions,  and  of  high 
mountains,  are  low,  with  very  small  and  close-set  leaves,  but  with 
flowers  proportionally  large.  The  plants  of  Europe  have  no  very 
showy  flowers,  and  many  of  them  are  catkins :  the  Asiatic  climates 
are  particularly  rich  in  splendid  flowers :  the  African  plants  have,  for 
the  most  part,  very  succulent  leaves  and  variegated  flowers.  Ame« 
rican  plants  are  remarkable  for  long  smooth  leaves,  and  the  singu- 
lar structure  of  their  flowers  and  fruits.  The  plants  of  New  Hol- 
land are  distinguished  by  thin  dry  leaves,  and  a  more  compressed 
form.  Those  of  the  Archipelago  in  the  Mediterranean  Sea,  are  in 
general  shrubby  and  prickly.  The  plants  of  Arabia  are  of  a  low 
and  stunted  growth.  In  the  Canary  islands,  the  most  of  the  plants 
and  even  genera  that  in  other  climates  are  herbaceous,  become 
either  shrubs  or  trees. 

The  resemblance  between  the  trees  and  shrubs  of  northern  Asia 
and  America  is  remarkable,  though  the  herbaceous  and  perennial 
plants  of  .both  these  parts  of  the  work!  have  almost  nothing  in 
common,  with  respect  to  form.  The  following  comparative  list 
will  make  this  apparent : 

Correipanding  Planii  in 
In  northern  Asia  grow  North  America, 

Acer  cafpadocicum  Acer  saccharinum. 

Acer  PseudopUuamu  Acer  montanum. 

Azalea  poR/ica  Azalea  viicosa. 

Betula  daeurica  BeiulsL  popul\folia. 

Alnus  glutinoia  Alnus  serrukua. 

Corylus  Colunia  Cor y\\is  rostraia. 

Crata^^us  sanguinea,  Pall.  Crataegus  occinea. 
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In  northern  Ana  grow 

Cornus  $angidn€a 
Fagut  tylvatica 
Fagus  Cattanea 
Janiperus  l^fcia 
Liquidambar  imherhe 
Moras  nigra 
IiODicera  Pmclymenum 
Pinus  $yhe$tri* 
Pinu«  Cembra 
Platanus  orientalis 
PruDut  Lauroca-asui 
Rhodod^ndroD  pontieum 
Rhus  Cariaria 
'R\bt$  nigrum 
"RiibtkBfruiicoms 
SambucQt  nigra 
Styrax  officinaie 
Thuya  orientaiis 
Tilia  euTopma 
Ulmus  pumila 
^iburDum  orientah 


Corrnpanding  Plana  in 
North  America. 

Cornus  alba. 
Fagus  latifoUa. 
Fagus  p«mt/a. 
Junipenis  virginiana. 
Liquidambar  styraciflua. 
Morus  rubra. 
Lonicera  sempavirent, 
Pimis  inops. 
Pinus  Strobus. 
Platanus  occidentalis. 
Prunus  caroliniana. 
Rhododendron  punctatum. 
Rhus  typhinum. 
'R\be»Jloridum. 
Rubus  occidenialit. 
Sambucus  canademis. 
Slyrax  lavigatum. 
Thuya  occidentalis. 
Ttlia  americana. 
Ulmus  americana. 
Viburnum  acerifolium^ 

tfC.  tfC. 


Between  the  shrubs  of  the  Cape  of  Good  Hope  and  those  of 
Kew  Holland,  there  is  likewise  a  great  resemblance.    May  we  not  , 
suppose  an  agreement  in  respect  of  soil  or  situation,  at  the  creation 
of  organic  bodies,  to  have  produced  the  resemblance  which  we  here 
discover  ? 

In  cold  climates,  the  plants  of  the  class  Cryptogamia  are  most 
numerous ;  there  are  some  tetradynamious,  umbelliferous,  and  syn- 
genesious  plants ;  but  few  trees  or  shrabs. 

In  warm  climates  are  ibund  most  trees  and  shrubs,  many  Pilices, 
twining,  parasitical,  succulent,  and  lilaceous  plants.  Bananas  and 
Palms.  Herbaceous  and  annual  plants  vegetate  only  in  the  rainy 
season.  Those  with  pinnated  and  strongly-veined  leaves  are  found 
chiefly  in  tropica]  countries. 
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Aquatic  plftDts,  wbilt  tbey  remain  under  water,  have  their  leaves 
finely  divided  ;  but  when  they  rise  above  the  surface  of  the  water, 
the  leaves  become  broad,  rounder,  and  at  the  base  more  or  less 
emarginated. 

Plants  that  grow  in  elevated  situations  are  the  reverse,  with  respect 
to  the  form  of  their  leaves,  of  those  that  grow  in  water.  Their 
radical  leaves  are  more  or  lessVntire;  but  the  stem  leaves,  the  higher 
they  rise,  are  always  the  more  minutely  divided.  Examples  of  this 
we  have  in  the  Scabiosa  Columbaria,  Valeriana,  &c. 

Plants  in  their  wild  state  remain  pretty  constant  in  their  appear- 
ance, though  they  vary  sometimes ;  bdt  these  variations  are  incon- 
siderable, in  comparison  of  what  they  undergo  when  they  become 
objects  of  culture.  It  is  remarkable,  that  both  plants  and  animals 
are  no  sooner  domesticated  than  they  begin  to  change  their  shape, 
their  colour,  and  taste.  Alpine  plants,  or  those  of  the  polar  regions, 
become,  in  valiies  or  gardens,  very  much  larger;  their  leaves  increase 
in  length  and  breadth,  but  their  flowers  grow  smaller,  or  at  least  do 
not  increase.  The  plants  of  wann  countries  have  so  differedt  an  ap« 
pearance  from  that  they  have  with  us,  that  an  inexperienced  botanist 
does  not  know  them  in  their  native  places.  How  endless  are  the 
varieties  we  find  in  our  orchards  and  kitchen  gardens  ! 

Now,  whence  comes  the  great  number  of  distinct  plants  which 
our  earth  produces  ?  Were  these  all  created  originally,  or  have  new 
species  appeared  since,  in  consequence  of  mixture  with  one  ano* 
ther  ?  It  is  difficult  to  give  a  satisfactory  answer  to  these  questions. 
Linneus  and  some  other  botanists  have  supposed,  that  nature  origi- 
nally formed  nothing  but  genera,  and  that  the  species  were  produced 
afterwards' by  the  mixture  of  these.  This  hypothesis,  however, 
seenos  untenable.  In  our  days,  we  ought  to  see  new  species  formed 
by  the  mixture  of  various  genera,  and  experiments  would  confirm 
the  fact.  If  it  was  possible  for  the  infinite  power  which  called  every 
thing  into  existence,  to  create  genera,  why  should  it  not  also  have 
formed  species  ?  We  find  too  much  harmony,  too  much  uniformity 
in  nature,  and  see  so  much  consistency  in  the  machinery  of  it,  to 
doubt  that  the  wise  Creator  of  the  whole  did  not  give  at  the  begin- 
ning to  all  organized  bodies  the  forms  we  now  see  them  in.  Many 
genera  of  plants,  however,  of  which  in  some  countries  there  are 
very  numerous  species,  may  perhaps,  by  mixture,  have  produced  a 
new  one    We  find,  for  instance,  at  the  Cape  of  Good  Hope,  of 
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the  genus  Erica,  nearly  300  species,  of  Stapelia  above  50,  of  Ixia 
and  Gladiolus  58,  of  Protea  above  70,  of  Mesembryanthemum  about 
180,  not  to  mention  other  genera  which  likewise  contain  numerous 
species.  The  great  resemblance  between  some  of  these,  which 
makes  it  difficult  to  find  characters  to  distinguish  them  by,  gives 
some  colour  to  the  supposition. 

It  is  now  well  known,  that  fertile  hybrids  are  not  uncommon 
in  the  vegetable  kingdom.  We  find  this  occurrence  in  our  gar- 
dens, and  cannot  deny  that  it  may  sometimes  happen  in  the  fields. 
Nature,  however,  has  wisely  provided,  that  in  a  wild  slate  an  inti- 
mate mixture  cannot  easily  take  place  in  plants.  Those  that  nearly 
resemble  one  another,  we  find  growing  in  very  dbtant  regions, 
flowering  at  diflerent  times,  or  placed  in  dissimilar  situations.  It  is 
only  congenerous  plants  that  can  mix  and  produce  hybrids ;  nor 
can  even  that  happen,  unless  many  species  of  a  genus  grow  in  a 
given  spot.  Let  us  give  an  example  of  this  position.  We  have,  in 
various  places,  three  species  of  Scrophularia  growing  wild ;  namely, 
the  Scrophularia  vema,  nodosa,  and  aquatica.  The  first  grows 
about  the  villages  in  hedges,  and  flowers  in  the  spring;  the  second 
is  found  in  moist  pastures,  and  flowers  a  month  later :  the  third 
grows  in  rivers,  marshes,  and  ponds,  and  flowers  a  month  later  than 
the  second.  Other  species  of  this  genus,  which  resemble  the  above, 
grow  in  Italy,  Siberia,  in  the  East,  in  North  America,  &c.  By  none 
of  these  can  any  spurious  breed  be  produced  in  their  native  situa- 
tions. But  if  we  bring  all  the  foreign  and  indigenous  species  of  the 
genus  together,  and  place  them  in  a  botanic  garden,  would  it  be 
surprising  if,  in  a  soil  to  which  they  are  not  accustomed,  some  should 
flower  sooner  and  some  later  than  is  natural  to  them,  and  by  the 
additional  means  of  the  insect  tribe,  flying  from  one,  to  another 
loaded  with  impregnating  pollen,  a  hybrid  shouM  appear  among  them  ? 
We  shall  soon  find  a  number  of  plants  that  never  origin^illy  grew 
wild,  but  owe  their  existence  solely  to  botanic  gardens. 

The  numerous  varieties  of  our  fruits  have  certainly  had  their  ori- 
gin in  this  spurious  method  of  impregnation,  and  perhaps  some  that 
pass  for  species  have  been  produced  in  the  same  way.  It  is  pro- 
bable that  Pyrus  dioica,  Polheria,  and  prvntfoUa,  owe  their  exist- 
ence to  such  mixtures. 

But  were  it  even  doubtful  whether  new  plants  were  ever  produced 
by  mixture,  we  have  perhaps  a  still  more  important  conclusion  to 
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draw  from  the  observations  every  day  made,  that  great  changes  have 
formerly  taken  place  in  our  globe,  and  much  wreck  been  made 
of  its  Tegetable  produce. 

The  plains  and  secondary  mountains,  contain  within  them  a  large 
quantity  of  petrified  bones,  shells,  and  animals.  In  schistus  and 
sand  stone,  there  are  impressions  of  various  plants.  These  all  proclaim 
the  revolutions  which  our  globe  has  undergone.  But  how  was  this 
powerful  catastrophe  brought  about,  or  when  did  it  happen  ?  To 
these  questions  we  want  proofs  to  enable  us  to  return  a  satisfactory 
answer,  and  must  be  content  to  confess  our  ignorance. 

Meanwhile,  however,  naturalists  have  not  been  idle.  They  have 
carefully  cdlected  the  remarkable  symbols  of  former  times,  and  com- 
pared them  with  the  organic  productions  of  the  present.  At  first 
they  expected  to  find  many  of  these  again ;  but  they  were  unable  to 
explain  bow  it  was  possible  for  the  elephant,  the  rhinoceros,  and 
hippopotamus  to  live  and  prosper  in  our  climates,  and  in  the  cold 
of  Siberia;  or  how  palms  and  various  filices  could  inhabit  our 
northern  regions,  lliey  endeavoured  by  many  an  ingenious  hypo- 
thesis to  account  for  this ;  but  some  of  these  were  contradicted  by  the 
discovery  of  new  petrifactions,  and  others  had  so  little  probability, 
that  they  went  counter  to  all  the  known  laws  of  nature. 

Enquirers,  however,  were  at  last  convinced,  by  many  observa- 
tions, that  the  petrified  remains  of  animals,  as  well  as  the  impres- 
sions of  plants,  belonged  to  subjects  not  now  to  be  found  alive  on 
our  globe. 

Cuvier  possesses  a  number  of  the  remains  of  quadrupeds  which 
do  not  now  exist  By  conchology  we  learn  that  Uiose  bivalve  shells, 
which  are  found  in  a  petrified  state,  are  never  to  be  met  with  recent; 
and  the  beautiful  filices  we  see  in  schistus,  the  trunks  of  trees  which 
are  changed  into  coal,  or  petrified  wood,  even  in  the  frigid  zones, 
where  cokl  sufiers  no  tree  to  grow,  are  now  no  where  to  be  found  in 
a  living  state. 

Accordingly,  the  most  celebrated  naturalists,  as  Blumenback, 
Batsch,  Lichtenberg,  and  Cuvier,  with  many  others,  have  drawn  this 
highly-probable  conclusion,  that  at  least  one  creation  has  been  lost, 
and  that  the  present  organic  world  is  a  new  formation. 

They  leave  to  the  Natural  Philosopher  and  Astronomer  to  ac- 
count for  these  stupendous  phenomena ;  but  they  believe  that  per- 
haps the  brilliant  nimbus  of  the  sun,  to  whose  benign  inQuence  we 
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are  to  much  indebted,  may  at  long  intenrali  be  Increased  or  dimi- 
nished,  nay,  in  certain  periodical  and  stated  times,  be  entirely 
extinguished,  and  that  then,  as  at  6rst,  by  the  returning  splendour 
of  the  sun,  acting  on  the  ruins  of  the  former  creation,  and  the  fer- 
mentation of  the  elements,  another  new  one  may  arise,  llie  pe- 
riodica] brightness  and  faintness  of  the  light  of  some  <^  the  fixed 
stars,  and  the  total  disappearance  of  tome  of  them  which  once  shone 
with  great  splendour,  seem  to  confirm  the  above  opinion. 

But  though  these  remains  of  pristine  animals  and  plants  have 
been  preserved  to  our  times,  still  it  is  certain  that  their  originals  are 
not  now  to  be  found ;  and  that  our  chronology  is  not  sufficient  to 
ascertain  the  period  when  changes  so  eventful  have  taken  place. 

With  respect  to  the  plants  at  present  existing  on  our  globe,  ex- 
perience shews  that  mountainous  places  are  richer  in  vegetables  than 
plains,  and  that  where  there  are  primitive  mountains,  the  number 
of  plants  is  more  considerable  than  on  secondary  mountains.  A 
country  where  there  are  primitive  mountains,  has  peculiar  plants, 
which  are  wanting  where  there  are  no  such  mountains.  We  find 
upon  all  plains  in  the  same  latitude,  however  extensive  they  may 
be,  the  same  plants,  without  any  other  diliercnce  than  what  arises 
from  the  difierence  of  soils.  Upon  the  primary  mountains,  and  at 
their  feet,  we  meet  again  with  aH  the  plants  of  the  plains.  We  find 
where  high  chains  of  the  primary  mountains  skirt  the  plains,  that 
all  the  plants  of  the  plain  are  found  at  the  bottom,  and  even 
up  their  sides.  If  we  pass  over  the  mountain,  and  come  to  a  new 
plain,  another  vegetation  appears,  which  we  again  find  at  the  feet 
of  the  succeeding  chain.  From  the  enumeration  of  plants  made  in 
different  countries  of  Europe,  and  of  other  regions,  we  find  this 
abundantly  proved.  Who  then  can  doubt  that  the  plants  of  all  vallies 
have  been  derived  from  high  mountains,  and  that  the  primary  ones 
of  our  globe  are  the  source  of  the  Floras  of  every  different  country  ? 
Hence  it  is  that  America  abounds  so  much  in  plants,  being  inter- 
sected  from  the  North  to  the  South  Pole,  by  high  chains  of  moun- 
tains, with  their  numerous  branches.  Hence  Canada  produces 
other  plants  than  Pennsylvania,  this  others  than  Virginia,  this  again 
others  than  Carolina,  and  Carolina  others  than  Florida,  and  so 
forth.  Hence  it  is  that  the  north-west  coast  of  America  nourishes 
very  different  plants  from  the  north-east  coast,  the  south-west 
coast  different  plants  from  the  south-east  coast.    Islands  that  are 
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flat,  have  all  the  plants  of  the  ndghbouiing  continent;  but  if  they 
contain  high  mountains,  they  are  not  unfurnished  with  the  plant* 
that  grow  <m  those. 

Thus,  though  according  to  these  obserratioos,  no  great  changes 
had  happened  to  the  plants  at  present  existing,  every  hypothesis 
that  should  maintain  the  remains  of  the  vegetable  kingdom,  to  be 
still  existing  plants,  would  be  destitute  of  probability. 

May  not  the  sea  have  formerly  been  more  extended  over  the 
globe  than  it  is  at  present  ?  Perhaps  the  earth  consisted  at  first  of 
a  vast  watery  plain,  broken  only  by  chains  of  high  mountains,  and 
the  depth  of  the  sea  might  be  smaller.  On  these  mountains  existed 
the  v^ietation  of  the  present  land.  The  sea  might  choose  itself  a 
deeper  bed,  the  mountain  would  decrease,  and  the  firm  land  by 
degnok  appear,  which  would  gradually  be  sown  with  the  plants  of 
the  mountains  and  the  vallies.  Here  and  there  the  sea  might  leave 
large  lakes  of  salt  water,  which  would  gradually  dry  up,  and  leave 
behind  the  hard  rock  salt.  This  bed  of  salt  wouki,  according  to 
circumstances,  by  the  waves  of  the  sea  or  by  high  winds,  be  covered 
with  earth,  or  with  mud  convertible  into  hard  stone.  The  shore  of 
the  sea  nourishes,  as  is  well  known,  its  own  peculiar  plants,  which 
flourish  in  a  soil  abounding  with  salt,  but  perish  where  there  is 
none.  In  the  neighbourhood  of  these  beds  of  salt,  the  shore  plants 
would  find  sufficient  nourishment  and  incl'ease.  Subterraneous 
springs  of  fresh  water  would  flow  over  these  salt  beds,  and  being 
impregnated  with  the  fossil  would  appear  as  salt  springs.  The  shore 
plants  would  here  find  plenty  of  nourishment,  and  would  propagate 
rapidly,  lliis  appears  to  be  the  origin  of  salt  springs,  and  perhaps 
accounts  for  the  appearance  of  the  shore  plants  in  their  neighbour- 
hood.  We  accordingly  find  near  salt  springs  in  the  interior  of 
Continents,  the  following  plants  of  the  sea-shore,  which  are  no 
where  else  to  be  met  with,  viz.  Salicomia  herbacea,  Poa  distant, 
Plantago  maritima,  wbttkua,  Glaux  mariiima,  Samolus  VaUrandi, 
Aster  JHpoUum  acrii,  and  many  others. 

When  in  this  way,  perhaps  after  a  long  succession  of  years,  as  we 
suppose,  the  land  was  gradually  formed,  hurricanes,  earthquakes, 
and  volcanoes,  might  again  destroy  large  tracts,  and  change  the 
form  of  the  land,  by  which  means  a  number  of  plants  might  be 
destroyed  that  afterwards  might  never  appear  again.  We  find  most 
plants  growing  in  their  native  places  plentifully,  but  there  are  some, 


Digitized  by  VjOOQ IC 


28  NATURAL   HISTORY  OF  PLANTS. 

•8  may  be  inferred  from  wbat  it  just  said,  that  bave  never  been 
found  but  on  one  particular  spot*  For  instance,  Thunberg  found 
on  tbe  Table  mountain,  at  tbe  Cape  of  Good  Hope,  and  in  one  place 
only,  the  Disa  hngicomiSf  and  Serapias  tabularis,  and  never  after- 
wards  observed  them  elsewhere.  Toumefort  gathered  from  a 
single  rock  of  the  small  island  Amorgos,  in  the  Archipelago  of  the 
Mediterranean,  the  Origanum  Toumrfortii.  Sibthorp,  who  made 
the  same  journey  long  after  him,  found  that  plant  no  where  except 
on  that  very  spot. 

Countries  that  are  now  separated  by  the  ocean,  might  formerly 
have  been  joined,  at  least  the  plants  they  have  in  common  au- 
thorise the  supposition.  In  this  way  might  the  most  northern  part 
of  America  have  been  connected  with  Europe,  and  New  Holland 
with  the  Cape  of  Good  Hope;  thus  too  the  island  of  Norfolk  might 
have  been  joined  to  New  Zealand,  kc.  For  North  America  pro- 
duces several  of  the  smaller  European  plants,  and  in  New  Holland 
grow  some  of  the  plants  peculiar  to  the  Cape  of  Good  Hope.  In 
like  manner.  New  Zealand,  which  has  a  Flora  quite  different  from 
that  of  the  neighbouring  continent  of  New  Holland,  possesses  most 
of  the  plants  that  are  found  on  Norfolk  island,  particularly  the 
New  Zealand  flax,  Phormium  teruix.  Of  this  more  examples  might 
be  produced,  if  we  had  room  for  them. 

Besides  the  manner  in  which  we  have  said  it  is  probable  thai 
plants  have  been  dispersed  over  the  globe,  there  are  other  circum- 
stances that  have  contributed  to  spread  some  plants  to  a  distance 
they  would  not  otherwise  have  treached.  Many  seeds  are  furnished 
with  hooked  prickles,  which  take  hold  of  the  hair  of  animals,  and  are 
thus  transported  to  a  distance.  Burds  go  in  search  of  various  seeds, 
and  drop  them  often  many  miles  off.  The  seeds  of  many  aquatic 
plants  cling  to  the  feathers  of  birds  that  frequent  the  waters,  and 
quit  them  when  they  alight  in  places  far  remote. 

The  seeds  of  most  plants,  when  perfectly  ripe,  sink  to  the  bottom 
in  water.  If  they  are  contained  in  a  hard  shell,  they  remain  a 
long  time  fresh.  Some  feet  under-ground,  and  at  the  bottom  of 
the  sea,  some  plants  will  remain  a  long  time  in  a  state  fit  for  ve- 
getation. At  these  depths  no  air  can  reach  them ;  and  protected 
from  the  access  of  this,  they  are  not  destroyed. 

It  appears  too  that  rivers  and  seas  may  transport  plants  to  far 
dbtant  places.    Ripe  and  fresh  seeds  from  the  West  Indies  are 
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som^imes  thrown  on  the  shores  of  Norway.  Were  the  climate  of 
that  country  fit  for  such  plants^  cocoa  nuts,  and  other  plants  of  the 
torrid  zone,  would  be  planted  and  prosper.  The  seeds  of  the  ser- 
Tioe  tree  are  carried  to  remote  places  by  our  rivers.  Many  German 
plants  have  been  observed  on  the  coasts  of  Sweden,  many  Spanish 
and  French  on  the  shores  of  Britain,  many  African  and  Asiatic  on 
the  shores  of  Italy. 

The  wind  carries  the  seeds  that  are  furnished  with  down,  with 
wings  or  membranaceous  rims,  as  also  those  that  have  swollen  cap- 
sules, to  places  convenient  for  their  germination*  By  this  means 
too,  some  plants  that  have  light  seeds  are  scattered  in  the  tract  of 
the  prevailing  winds,  and  carried  to  places  they  would  not  other- 
wise have  reached.  The  wind  carries  the  winged  seeds  of  the 
birch,  (Betula  alba),  to  the  tops  of  towers  and  high  rocks,  where 
they  germinate.  The  birch  is  likewise^  by  reason  of  its  light  seeds, 
dispersed  over  northern  Asia,  whither  the  heavy  acorns  of  the  oak 
(Qoercus  Robur)  cannot  follow  them. 

Many  seed  capsules  znd  fruits  burst  with  an  elastic  force,  and 
scatter  their  seeds  round  about,  while  others  are  obliged  to  remain 
in  the  places  where  they  are  produced,  particularly  such  as  ripen 
under-ground.  The  pistUlum  of  some  plants,  after  flowering,  turns 
down,  and  pushes  itself  into  the  earth,  where  the  seeds  come  to 
perfection.  Examplcw  of  this  are  found  in  Arachis  kypogcsa,  Gly- 
cine iubtcrranea,  Trifolium  tubterraneun,  Lathyrus  amphicarpos, 
Vicia  tubterranea.  Cyclamen,  &c.  Berries,  and  all  succulent 
fruits,  cannot  disperse  themselves:  they  fall  to  the  ground,  and 
their  soft  skins  nourish  the  young  plant.  Many  birds,  and  other 
animals,  feed  on  these ;  they  carry  them  away,  and  having  eaten  the 
succulent  part,  let  the  seeds  drop,  or  the  seeds  pass  uninjured 
through  their  intestinal  can^,  and  are  thus  propagated.  In  this  way 
the  Misletoe,  (Viscum  album),  is  sown  by  a  bird,  the  Missel-thrush, 
(Turdiis  viscivorus),  and  thus  also  the  Juniper,  (Juniperis  com* 
mtcim). 

But  man  himself  has  done  more  for  the  dispersion  of  plants 
than  winds,  or  seas,  or  rivers,  or  animals.  He  whom  all  nature 
obeys,  who  changes  the  wilderness  into  fertile  fields^  who  lays  waste 
whole  countries^  and  again  restores  them,  has,  in  various  ways,  pro- 
moted the  di4>ersion  of  plants. 

The  wars  which  nations  wage  with  one  another;  the  migrations 
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of  difibrent  people)  the  pilgrimages  to  Palestine;  the  travels  of 
merchants,  and  trade  itself,  have  brought  to  us  great  numbers  of 
new  plants,  and  have  carried  our  plants  to  many  distant  regions. 
Almost  all  our  garden  vegetables  have  been  brought  from  Italy  and 
the  East ;  and  the  most  of  our  grains  have  come  to  us  from  the  same 
quarter.  By  the  discovery  of  America  we  have  received  different 
vegetables,  which  formerly  were  unknown  to  us,  but  which  are 
now  common. 

The  thorn  apple  (Datura  Stramonium),  that  is  now  known  over 
almost  all  Europe,  the  cold  countries  of  Sweden,  Lapland  and 
Russia  excepted,  as  a  poisonous  plant,  was  brought  to  us  from  the 
East  Indies,  and  was  so  generally  dispersed,  by  means  of  Gypsies, 
who  used  the  seeds  of  it  medicinally,  as  an  emetic  and  cathartic. 

The  kidney-bean,  (Phaseolus  vulgaris),  the  Phaseolus  nanus, 
Impatiens  Balsatnina,  and  the  Panicum  miliaceum  (millet)  were 
likewise  brought  from  the  East  Indies. 

Buck-wheat,  the  most  of  our  grains  and  pulse,  have  come  to  us 
from  the  East  through  Italy. 

Apples,  Pears,  Plums,  Cherries  (Prunus  avium).  Medlars  (Mes- 
pilus  germanica),  Crataegus  torminalis,  and  the  hazel  nut,  are 
originally  German  plants.  In  warmer  countries  they  are,  however, 
much  more  delicious.  The  numerous  varieties  of  these  to  be 
found  in  our  gardens  we  have  received  from  Italy,  Greece,  and  the 
Levant. 

The  horse-chesnut,  (^culus  Hippocastanum),  according  to  Clu- 
sius,  came  to  Europe  frpm  the  north  of  Asia  in  the  year  1550. 
The  Crown  Imperial,  (Fritillaria  imperialis),  we  received  first  from 
Constantinople,  in  the  year  1570. 

After  the  discovery  of  America,  many  plants  from  that  country 
have  been  naturalized  in  this.  The  potatoe  was  first  described  in 
1590,  by  Caspar  Bauhin ;  and  Sir  Walter  Raleigh,  in  the  year  1623, 
brought  it  from  Virginia  to  Ireland,  whence  it  has  been  distributed 
over  the  whole  of  Europe. 

The  CSnothera  biennis  was  first  introduced  by  the  French,  on 
account  of  its  esculent  root,  in  1674 ;  since  which  time  it  has  grown 
so  common,  that  it  grows  wild  in  almost  every  country  of  Europe 
in  hedges  and  about  the  villages. 

Tobacco  (Nicotiana    Tabacumi),  was  first  described  by  Conrad 
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Gcsner  in  1584.  In  the  year  1560  it  was  brought  to  Spain,  and  in 
1564  to  France,  by  Nicot,  a  French  ambassador. 

Coleworts  and  other  plants  of  that  sort  were  brought  from  Greece 
to  Rome,  whence  they  were  spread  over  all  Italy,  and  at  length 
reached  us.  It  would  be  tedious  to  trace  the  migrations  of  all  the 
cultivated  plants  at  present  in  use.  It  is  suflBcient  to  mention  a  few 
of  them. 

With  the  different  kinds  of  com,  likewise,  many  plants  have  been 
introduced,  which  are  now  naturalized.  Such  as,  the  blue-bottle, 
(Centaurea  Cyanus),  the  corn-cockle,  (Agroetemma  Githago),  the 
wild  Radish  (Rapbanus  Raphanistrum),  the  common  Myagrum 
(Myagrum  sativum),  and  many  others.  These  plants  are  only 
found  among  com,  and  are  never  seen  on  waste  places  where  there 
are  no  corn>fields.  In  the  same  way,  at  the  introduction  into  Italy 
of  Rice  (Oryza  saiiva),  from  the  East  Indies,  many  plants  have 
been  observed  that  grow  only  amidst  the  rice.  This  plant  was  first 
raised  in  Italy  in  1696. 

The  Europeans,  in  establishing  coloniiss  in  various  parts  of  the 
world,  have  carried  along  with  them  all  our  culinary  plants.  By 
this  means  many  European  vegetables  have  been  introduced  into 
Asia,  Africa,  and  America,  and  where  the  climate  would  allow  it, 
have  spread  themselves  over  these  countries. 

Nature  is  always  busy  in  making  one  plant  take  advantage  of  the 
protection  of  another;  she  likewise  provides  for  the  propagation  of 
seeds  in  various  ways.  Lichens  and  mosses  are  destined  for  this 
purpose  in  cold  climates,  the  rainy  season  in  tropical  countries,  and 
storms  and  changes  of  weather  in  the  polar  regions^  In  our  climate, 
besides  lichens  and  mosses,  there  are  commonly  three  tempestuous 
periods  'that  assist  the  dispersion  of  seeds  and  plants,  namely,  in 
spring,  in  the  middle  of  summer,  and  in  autumn.  These,  brides 
the  important  purpose  of  purifying  the  atmosphere,  have  one  of 
great  advantage  to  the  vegetable  kingdom.  In  spring  they  dispose 
the  seeds  that  have  continued  through  the  winter  to  hang  on  the 
stems  of  plants:  in  the  middle  of  summer  they  carry  to  a  distance 
those  that  have  grown  ripe  in  the  spring,  and  in  harvest  those  that 
hare  come  to  perfection  in  summer.  Moles  and  dew-worms  and 
earth  worms,  having  perforated  the  soil  and  fitted  it  for  the  recep- 
tion of  these  seeds^  a  heavy  rain  forces  them  into  it,  and,  by  the 
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benign  influence  of  the  suas  rays,  at  the  proper  period  they  germi« 
nate.  It  is  easy  to  imagine,  that^  in  this  way,  many  seeds  may  be 
brought  to  places  which  are  not  Bt  for  their  reception,  and  thus 
perish :  on  this  account  the  wise  Author  of  Nature  has  provided 
the  annual  plants  with  a  much  greater  number  of  seeds  than  would 
otherwise  have  been  necessary.  A  single  plant  of  Turkey  corn 
(Zea  Mays),  bears  3000 seeds;  the  sun-flower  (Helianthus  annuus), 
4000;  the  poppy  (Papaver  somniferum),  32^000,  and  tobacco  (Ni- 
cotiana  tabacum),  40,320;  but  of  so  great  a  number  some  must 
necessarily  fall  on  convenient  places  and  be  propagated. 

Naked  rocky  places,  on  which  nothing  can  grow,  are,  by  the 
winds,  covered  with  the  seeds  of  lichens,  that  by  means  of  the 
accustomed  showers  in  harvest  and  spring  are  induced  to  germinate. 
Here  they  grow,  and  the  rock  is  spotted  with  their  coloured  frond* 
In  time  Uie  winds  and  weather  deposit  small  dust  in  the  rough  in- 
terstices of  the  rock,  and  even  the  decaying  lichens  leave  a  thin 
scurf.  On  this  meagre  soil  the  seeds  of  mosses  are  accidentally 
driven,  where  they  germinate.  They  grow  and  produce  a  pleasant 
green  tuft,  which,  in  time,  is  fit  for  the  reception  of  the  smaller 
plants.  By  the  rotting  of  the  mosses  and  small  plants,  there  arises 
a  thin  layer  of  earth,  that  in  course  of  time  increases,  and  then 
becomes  fit  for  the  growth  of  various  shrubs  and  trees,  till  at  last 
after  many  years,  where  formerly  there  was  nothing  but  naked  rocks, 
the  eye  of  the  traveller  is  gratified  with  the  sight  of  extensive  woods 
of  the  most  beautiful  trees.  Such  is  the  process  of  Nature !  Gradual, 
great,  and  constantly  conducive  to  general  good  are  her  operations. 
Mosses  and  lichens  improve  in  a  similar  manner  the  dry  and  barren 
sands.  The  plants  that  grow  naturally  in  such  soils  have  almost  all 
creeping  and  extensively  penetrating  roots;  or  they. are  succulent, 
and  draw  moisture  from  the  atmosphere.  By  means  of  these  plants 
the  sandy  soil  is  made  fit  for  the  reception  of  mosses  and  lichens, 
and  afterwards  changed  into  good  and  fertile  earth. 

Mosses  cover  the  stems  and  roots  of  trees :  they  have  this  par- 
ticular property,  that  in  warm  weather  they  wither,  and  in  wet 
weather  revive  again.  They  readily  attract  moisture  and  maintain 
themselves  in  the  rugged  interstices  of  the  bark.  From  the  tree 
they  draw  no  nourishment ;  this  they  receive  entirely  from  the  at- 
mosphere. In  winter  they  protect  the  tree  from  cold,  in  wet  weather 
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from  corruption,  and  in  dry  weather  they  impart  to  it  their  roois- 
ture,  and  they  protect  the  »tem  and  the  root  from  the  burning  rays 
of  the  sun  *• 

Bat  the  use  of  mosses  is  greater  still.  In  them  plants  and  trees 
will  grow  as  well  as  in  the  best  garden  soil.  Gleditsch  brought  many 
fruit  trees  to  perfection  in  mosses  alone.  Some  kinds  of  mosses  grow 
chiefly  in  wet  and  marshy  places,  as  the  turf  moss  (Sphagnum 
pahutre,)  Stagnant  waters  and  ponds  have  their  surfaces  covered 
with  them,  and  are  afterwards,  by  the  marshy  plants  that  grow  there, 
converted  into  meadows  and  fields.  According  to  Tacitus,  the  whole 
Hercynian  forest  was  once  a  marsh,  though  now,  in  the  places  de- 
scribed by  him,  there  are  fertile  fields  and  meadows.  Aged  husband- 
men in  various  districts  can  remember  places  where  formerly  there 
was  nothing  but  stagnant  water,  which  are  now  converted  into  fertile 
fields  and  meadows. 

The  property  of  mosses  to  attract  moisture  occasions  their  grow- 
ing most  plentifully  in  wet  places.  The  tops  of  mountains  are  cover- 
ed with  a  profusion  of  them,  which  draw  towards  them  the  mois- 
ture of  the  clouds ;  the  clouds  thus  attracted,  and  in  which  the  tops 
of  mountains  are  almost  constantly  involved,  prevent  their  being  able 
to  retain  all  the  moisture,  which  therefore  sinks  into  the  clefts  and 
crevices,  whence  it  proceeds  from  all  sides  to  the  lowest  place,  and 
at  last  appears  in  the  form  of  a  spring.  Many  small  springs  unite 
and  form  a  rivulet,  which  in  its  progress  swells  to  the  size  of  a  large 
stream.  Thus  to  the  apparently  insignificant  mosses,  are  we  indebted 
almost  entirely  for  the  mightiest  rivers,  and  to  them  moreover  do  we 
owe  the  desiccation  of  extensive  swamps  and  the  fertility  of  the  most 
uofiruitful  soils. 

The  object  of  nature  is  not  only  the  maintenance  of  every  plant, 
but  the  turning  to  use  even  the  decaying  parts  of  every  vegetable 
animal  production.  The  smallest  space  is  destined  to  be  the  abode 
either  of  a  plant,  or  of  an  animal.  The  richest  and  most  barren 
soil,  the  dry  sand,  the  naked  rock,  highest  Alps,  the  deepest 
morass,  the  bottom  of  rivers,  of  ponds,  and  of  the  ocean,  nay,  the 
darkest  cavities  under-ground,  such  as  mines,  produce  their  peculiar 


*  Mosses  and  lichens  are  prejadicial  only  to  young  trees  where  the  bark  is 
still  actir* ;  but  mosses,  when  tbey  are  very  long,  may,  by  retaining  a  saperabun- 
K  of  moisture,  be  hartfnl  even  to  grown  trees. 
VOL.   V.  D 
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plants.  Putrescent  ariimal  substances  are  attacked  by  niucors  and 
small  Aingi^  whicb  accelerate  tbeir  destruction,  and  confert  them 
into  earth,  to  afibrd  soil  and  nourii^hment  to  other  plants.  Thus  the 
leaves,  the  stems,  the  wood,  and  different  parts  of  vegetables,  become 
a  prey  to  these  destructive  fungi,  which  complete  the  process  of 
putrefaction.  What  appears  to  be  nothing  but  desolation  and  deaths 
is  the  theatre  of  a  new  world  in  miniature.  Every  created  thing 
serves  for  the  good  of  the  whole. 

The  plants  of  fresh  water  are  more  widely  dispersed  than  those  of 
the  land.  Water  moderates  the  heat  and  cold  of  climates,  and  hence 
many  European  aquatic  plants  grow  also  in  warm  countries.  The 
common  duck-meat  (Lemna  minor,)  grows  not  only  over  all  Europe 
and  North  America,  but  is  found  also  in  Asia.  It  has  been  observed 
in  Pennsylvania,  Carolina,  Siberia,  Tartary,  Bucharia, China,  Cochin* 
China,  and  Japan.  The  bulrush  (Typha  latifolia,)  grows  over 
Europe,  North  America,  hi  Jamaica,  in  Siberia,  China,  and  Bengal. 
The  great  number  of  water-fowl  that  yearly  migrate,  by  a  most 
wonderful  instinct,  from  a  colder  country  to  a  warmer,  occasions  the 
wider  dispersion  of  aquatic  plants.  The  most  of  these  plants  per- 
fect their  seeds  at  the  season  when  the  birds  are  preparing  to  set  out 
Dn  their  journey.  The  seeds  stick  to  the  feathers;  they  are  also 
sometimes  swallowed  by  the  birds,  and  afterwards  passed  without 
injury. 

The  plants  that  grow  at  the  bottom  of  the  sea  are  found  in  all 
regions,  because  the  vicissitudes  of  heat  and  cold  mre  never  felt  at 
the  bottom,  which  is  generally  every  where  of  the  same  tempera- 
ture. The  Fucus  naians,  a  very  common  sea-plant,  and  which  goes 
by  the  name  of  sea-tang,  or  sea-grass,  is  found  as  well  under  the 
equator  as  under  the  poles.  As  the  marine  plants  are  very  nume- 
rous, many  of  them  are  to  be  found  every  where,  with  this  difference 
only,  that  some  require  a  more  concentrated  saltness  of  the  water 
or  a  moveable  bottom.  Others  grow  at  different  depths,  and  it  is 
only  on  such  as  prefer  shallow  water  that  the  climate  has  any  influ- 
ence. In  general  it  is  to  remarked,  that  the  heights  or  hills  which 
are  found  under  the  surface  of  the  ocean,  are  more  productive  of 
plants  than  the  deep  gulfs  and  valleys  there. 

The  mountainous  or  alpine  plants  are  nearly  tbe  same  on  all  those 
chains  which  had  formerly  been  connected,  but  are  now  disjoined, 
and  there  are  many  that  are  common  todifierent  mountainous  ridges. 
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though  each  of  these  may  again  DouriBh  its  own  proper  plants.  Nay, 
the  common  alpine  plants,  that  is  those  that  are  foond  on  the  Alps 
of  Europe  and  Asia,  seem  to  follow  the  line  of  perpetual  snow,  and 
are  met  with  on  the  plains  in  Greenland,  Spitzbergen,  Lapland, 
Nova  Zembla,  northern  Siberia,  and  Kamtschatka,  while  in  the 
warmer  regions  they  keep  on  the  summits  of  the  highest  Alps.  On 
the  mountains  of  Siberia,  Lapland,  Norway,  Scotland,  and  Switzer- 
land, on  the  Pyrennees,  on  the  Apennine  and  Carpathian  Alps,  as 
well  as  on  the  smaller  mountainous  chains  of  Germany,  as  in  the 
Hartz,  in  Thuringia,  in  Silesia,  and  Bohemia,  there  are  many  plants 
that  are  common.  For  instance,  the  dwarf  birch,  (Betola  nana),  is 
found  on  them  all,  the  Siberian,  Apennine,  and  Carpathian  Alps  ex- 
cepted. May  not  this  communion  of  some  plants,  which  can  only 
be  dispersed  by  means  of  winds,  of  birds,  and  other  circumstances, 
be  a  proof  of  a  former  connexion  ?  Toumefort  saw  at  the  foot  of 
the  mountain  Arrarat,  the  plants  of  Armenia,  higher  up  those  com- 
mon in  France,  still  higher  those  of  Sweden,  and  at  the  top,  the 
alpine  plants  which  afe  found  at  the  North  Pole.  Similar  obser- 
YRtions  hare  been  made  by  other  travellers  on  mount  Caucasus. 

On  the  mountains  of  Jamaica  Swartz  found  no  European  alpine 
plants,  but  many  common  European  mosses,  such  as  Funaria  hy- 
dr^metrica,  Bryum  9erpiUifolitan,  caapititium,  Sphagnum  pa- 
huirty  Dicranum  glaucum,  and  many  others.  We  know  that  the 
seeds  of  mosses  are  so  small  as  to  be  invisible  to  our  eyes,  and  that 
it  requires  a  high  magnifier  to  enable  us  to  see  them.  We  know 
too  that  they  swim  in  the  air ;  may  they  not,  therefore,  have  been 
driven  thither  by  the  winds,  and,  finding  a  convenient  climate,  have 
there  generated }  At  least  no  other  way  of  accounting  for  their  ap- 
pearance occurs  to  me. 

Perhaps  the  seeds  of  some  lichens  that  grow  in  warm  climates, 
may  be  brought  by  the  winds  to  us,  and  by  reason  of  our  unfavour- 
able climate,  grow,  but  bear  no  fruit.  This  appears  to  be  the  case 
with  the  Lichen  caperatus,  which  is  found  in  the  south  of  Europe, 
as  m  Provence,  Italy,  &c.  on  the  stems  of  the  olive  trees,  and  on 
the  stakes  that  serve  for  the  support  of  the  vines,  and  almost  never 
without  the  fructification ;  while  with  us,  where  it  is  so  common, 
it  never  bears  any. 

But  when  the  two  Forsters  found  on  Tierra  delFuego,  the  Pi  n- 
guicula  alpina,  Galium  Aparint,  Statice  Armeria,  and  Ranunculus 
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lapponicus,  they  might  well  find  it  difficult  to  say  how  these  plants 
arrived  at  the  furthest  corner  of  the  world.  It  may  be  questioned, 
therefore,  whether  the  great  resemblance  that  these  plants  bore  to 
those  of  Europe,  did  not  mislead  our  great  naturalists,  in  taking 
them  for  the  same,  as  they  might  have  distinguishing  characters 
which,  for  want  of  comparing  them  with  the  European  species, 
they  did  not  suppose.  When  Linnseus  and  other  botanists  state  va- 
rieties of  a  plant  to  exist  in  difierent  zones,  they  are  not  always  to  be 
trusted ;  for  it  has  often  been  seen  that  such  varieties  had  more  con- 
stant characters  than  many  which  by  them  are  made  species,  and 
that  they  did  really  constitute  true  species.  Why  should  not  Na- 
ture, in  different  degrees  of  latitude  and  longitude,  have  formed 
species  that  exceedingly  resemble  one  another  ? 

In  all  countries  there  occurs  a  remarkable  circumstance  in  the 
history  of  plants,  namely,  that  some  grow  gregariously,  and  some 
singly ;  that  is,  some  always  grow  numerously  and  close  together, 
while  others  are  scattered  and  grow  quite  solitarily.  The  reason 
of  this  singular  circumstance  appears  to  lie  in  the  seeds  them- 
selves, which  are  either  too  heavy  for  the  wind  to  carry  away,  or 
too  light,  so  as  to  be  destroyed  by  it,  or  the  elasticity  of  the  capsule 
is  not  strong  enough  to  throw  them  to  a  distance.  The  root  too 
of  some  vegetables  is  creeping,  so  that  many  plants  of  such  must 
nlways  stand  together. 

The -gregarious  plants  sometimes  occupy  great  tracts  of  ground. 
The  common  heath  (Erica  vulgaris),  extends  often  for  many 
miles.  The  whortleberry,  (Vaccinium  Myrtillus),  the  strawberry, 
{Fragaria  vesca)^  some  species  of  Pyrola,  various  rushes,  (Junci), 
and  some  trees  are  of  this  kind.  Solitary  plants  are  the  Turritis 
glabra,  Antherrcum  Liliago,  Lychnis  dioica,  and  many  others. 
But  when  pieces  are  very  populous,  men  -have  made  great  altera- 
tions in  this  respect,  by  planting  woods,  and  bringing  plants  close 
together  that  would  have  stood  separate,  &c.  The  difference  be- 
tween gregarious  and  solitary  plants  is  of  consequence  to  those  who 
generally  do  not  regard  it.  We  give  here  for  instance  mosses, 
which  the  forester  and  the  economist  trouble  themselves  less  about 
than  they  ought.  Gregarious  mosses  are  the  Sphagnum  pahutre, 
Dicranum  glaucum,  Polytricbum  commune,  and  many  others. 
The  solitary  arc,  Polytricum  piliferum,  all  the  species  of  Phascum, 
Weissia  paludosa,  Sfc. 
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Plants^  like  animals,  are  confined  to  certain  latitudes.  Many 
natives  of  warm  countries  can^  by  degrees,  accustom  themselves  to 
our  climate^  and  even  to  those  that  are  colder.  Under-shrubs  are 
more  easily  reconciled  to  a  warm  than  a  cold  or  even  a  temperate 
climate.  In  high  latitudes  there  falls  at  the  beginning  of  winter  a 
deep  snow,  that  does  not  melt  till  the  return  of  spring,  after  which, 
no  night  frosts  are  to  be  expected,  and  the  air  of  which  is  but  a  de- 
gree of  temperature  above  the  freezing  point.  In  temperate  cli- 
mates, it  often  freezes  strongly  wthout  snow  having  previously 
fallen,  and  thus  the  planU  are  killed.  By  this  means  the  polar 
and  alpine  plants,  which  in  their  native  places  are  covered  with 
snow,  are  frozen  with  us,  where  frosts  without  snow  are  frequent. 
It  is  only  those  under-shrubs  and  annual  plants  of  warm  countries, 
which  require  a  longer  time  for  pushing  their  shoots  and  flowers 
than  the  short  summer  of  a  cold  climate  permits,  that  cannot  here 
be  inured  to  the  open  air,  and  those  which  require  a  great  degree 
of  heat. 

But  trees  and  shrubs  seem  to  be  more  sensible  of  cold,  because 
their  perennial  trunk  is  raised  high  above  the  ground,  and  thus 
soon  suffers  by  the  vicissitudes  of  the  weather.  Some  that  are  na- 
tives of  warm  climates  have  become  naturalized  with  us,  perhaps 
because  (heir  cellular  texture  is  tougher  than  that  of  other  plants; 
but,  on  the  contrary,  there  are  many,  that  in  this  respect  are  unac- 
commodating, because  their  organization  will  endure  no  great  alter- 
nation of  beat  and  cold. 

But  the  most  useful  plants,  like  domestic  animals,  are  capable 
of  succeeding  in  very  different  climates.  If  there  are  some  which 
are  confined  to  certain  zones,  there  are  others  in  those  regions 
where  these  cannot  live,  to  supply  their  places.  Under  the  equator 
and  within  the  tropics  in  similar  situations,  our  kinds  of  grain  do  not 
prosper:'  but,  instead  of  them,  there  are  the  rice,  (Oryza  aaiiva), 
Indian  com,  (Holcus  Sorghum),  and  Turkey  corn,  (Zea  Mays), 
which  are  proper  substitutes  for  our  grain.  In  Iceland  and  Green- 
land neither  our  corn  nor  that  of  the  tropical  regions  will  grow ; 
but  nature  has  provided  for  these  countries  the  Elymus*  arenarius 
in  abundance,  which,  in  case  of  necessity,  may  be  used  as  rye. 

In  no  cold  climate  are  there  wanting  esculent  roots  and  pulse. 
Of  these  many  grow  wild,  which  remain  untried,  but  of  which  ne- 
cessity, if  we  had  not  received  our  garden  plants  from  the  East^ 
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would  have  taught  us  the  use.  All  our  kitcheu-garden  plants  are 
so  obedient  to  the  variation  of  climate,  that  they  have  followed  the 
footsteps  of  men  to  almost  every  region. 

From  what  has  been  said,  it  may  naturally  be  inferred  that,  after 
so  many  and  such  various  changes  as  plants  are  subject  to,  it  can- 
not hut  be  difficult  to  ascertain  the  exact  point  from  which  each 
has  originated.  We  shall,  however,  endeavour  to  fix  something 
with  r^;ard  to  those  of  our  part  of  the  world,  because  with  these, 
particularly  in  the  northern  part  of  it,  we  are  better  acquainted 
than  with  others.  As  to  Greece,  we  must  pass  it  over,  because,  in 
a  botanical  point  of  view,  it  is  almost  wholly  unknown  to  us.  Its 
Flora,  however,  seems  to  originate^  in  the  Sardinian  mounUins,  the 
coasts  of  Asiaiind  Africa,  and  the  islands  of  the  Archipelago.  Ac- 
cording to  our  former  position,  plants  have  descended  from  the 
highest  mountains  to  the  plains,  and  we  here  assume  five  principal 
Floras  for  Europe,  namely,  the  Northern,  the  Helvetian,  the  Aus- 
trian, the  Pyrenean,  and  the  Apennine. 

The  Northern  Flora  proceeds  from  the  Norwegian,  the  Swedish, 
and  the  Lapland  Alps.    These  nourish  in  common  the  plants  of  the 
high  northern  latitudes.    The  mountains  of  Scotland  seem  formerly 
to  have  been  connected  with  those  of  Norway,  for  the  same  plants ' 
grow  on  both. 

The  Helvetic  Flora  Ukes  ito  origin  from  the  Swiss,  the  Bavarian, 
and  the  Tyrolese  mountains.  The  mountains  of  Dauphiny,  and 
those  of  Bohemia  and  Silesia,  are  only  lateral  branches  of  the  same 
chain.    All  contain  a  great  number  of  the  plants. 

The  Austrian  Flora  originates  in  the  Austrian,  the  Carinthian, 
and  Steyermark  Alps.  The  Carpathian  make  a  part  of  the  same 
chain. 

The  Pyrenean  Flora  arises  in  the  Pyrenees.  The  mountains  of 
CaUlonia,  Castile,  and  Valentia,  are  parU  of  them. 

The  Apennine  Flora  is  derived  from  the  Apennines,  and  these 
send  off*  many  secondary  branches. 

llie  Helvetic  Flora  takes  up  the  greatest  space.  The  whoi^  of 
Germany,  with  the  exception  of  the  Austrian  circles  and  Moravia, 
Prussia,  Poland,  all  France,  except  the  southernmost  part  of  it, 
the  Netherlands  and  Holland,  possess  this  Flora. 

The  Northern  Flora  extends  over  Denmark,  Sweden,  and  Russia, 
and  partly  over  England. 
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The  Austrian  Flora  stretches  from  the  circle  of  Austria  over  Mo- 
ravia, the  soutliem  part  of  Poland^  Hungary,  Moldavia^  Walhichia, 
Butpraria,  Servia,  Bosnia,  Croatia,  Sclavonia,  Istria,  and  Dalmatia. 

The  Pyrenean  Flora  occupies  all  Spain,  the  islandsi  of  Miyorca  and 
Minorca;  perhaps  also  Portugd,  hut  here  our  information  fails. 

The  Apennine  Flora  extends  over  the  whole  of  Italy,  Sardinia, 
Corsica,  and  a  part  of  Sicily. 

If  we  make  a  Catalogue  of  the  plants  of  these  five  dtfierent  Floras* 
the  local  distribution  of  them  will  be  very  remarkable. 

It  is  also  easy  to  imagine  that  various  mixtures  of  the  diflferent 
Floras  must  have  taken  place  after  the  firm  land  was  formed  and 
settled.  This  is  the  reason  why  the  south  of  France,  where  the 
Helvetian  and  Pyrenean  Floras  mingle,  is  so  rich  in  plants.  In 
Piedmont,  the  Pyrenean,  the  Helvetian,  and  the  Apennine  Floras 
meet;  and  thither  also,  by  means  of  the  sea,  are  the  plants  of  the 
north  of  Africa  brought.  For  the  same  reason,  Great  Britain  con« 
sists  partly  of  the  northern,  and  partly  of  the  Helvetian  Flora;  and 
in  Cornwall,  the  roost  southern  point  of  the  kingdom,  the  plants 
of  the  Pyrenean  Flora,  by  means  of  the  oblique  position  of  the 
Spanish  coast,  are  mixed  with  the  others.  Sweden,  Denmark,  and 
Russia,  have  not  maintained  the  northern  Flora  pure ;  many  plants 
of  the  Helvetian  have  found  their  way  thither.  The  same  may  be 
said  of  Germany,  and  particularly  of  the  mark  of  Brandenburg, 
where,  besides  the  Helvetic  Flora,  we  have  received  a  part  of  the 
northern.  From  the  northern  we  have  certainly  acquired  the  Ma- 
laxis  Ltmlis,  Neottia  repcns,  Helonias  boreaHs,  Vaccinium  Oxy- 
coccos,  Ledom  pahistre,  Andromeda  poltfoUa,  Linna&a  borealU» 
and  many  others.  From  the  Helvetic  Flora  the  following,  Chi- 
ronta  CerUaurea,  Euphorbia  Ofparinias,  Cucubalus  Otke$»  and  the 
most  of  our  plants. 

It  is  very  remarkable,  that  two  such  common  plants  as  the  Eu- 
phorbia CypaTi$9ia9  and  Cucubalus  Otitei,  should  disappear  about 
twenty  German  miles  from  Berlin  towards  the  north,  and  are  not 
again  to  be  met  with,  though  they  prosper  perfectly  well  in  the 
northern  botanic  gardens.  Pei*haps  these  plants  will  in  time  sow 
themselves' further  north,  and  proceed,  by  degrees,  in  the  same 
direction.  Who  will  say  that  they  have  not  advanced  in  a  greater 
degree  during  the  last  century,  that  many  plants  have  not  also 
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extended  themselves  in  the  tame  way«  and  that  the  Flora  of  Berlin 
has  not  acquired  new  species  in  a  course  of  years  ? 

Plants  that  increase  much  by  seed,  and  at  the  same  time  by  the 
root,  must  be  consequently  the  more  widely  dispersed ;  it  is  not 
therefore  surprising,  that  several  of  these  are  found  over  all  Eu- 
rope, from  one  end  of  it  io  the  other.  Those  plants  too  that  have 
light  seeds,  which  the  wind  can  easily  bear  away,  are  more  easily 
disseminated  than  those  whose  seeds  are  heavy.  Some  plants  there- 
fore of  the  former  description,  have  travelled  from  Lapland  to  the 
extremest  point  of  Italy,  nay,  even  to  the  north  of  Africa. 

The  northern  parts  of  Asia  possess  many  of  the  plants  of  Europe. 
We  see  towards  the  north,  the  Northern  Flora,  towards  the  south, 
the  Austrian,  and  between  these  the  Helvetian  conspicuous.  It 
would  seem  that  the  European  mountains  had  been  sooner  provided 
with  soil,  and  that  this  had  been  late  in  taking  place  on  the  Asiatic 
mountains,  or  that  very  little  soil  had  covered  the  mountains  on 
the  north-west  coast  of  Asia.  It  is  no  wonder  then,  if,  even  to 
the  Uralian  and  Altaic  chains  of  mountains,  the  plains  on  this  side 
have  few  Asiatic,  but  many  European  plants. 

North  America  produces  very  many  of  the  small  European  plants, 
which,  for  the  most  part,  are  those  of  the  Northern  Flora,  It  is 
therefore  probable  that  at  some  future  period,  there  had  existed  a 
connexion  between  both  the  old  and  new  worlds,  which  in  later 
times  has  been  broken. 

In  order  to  form  a  just  idea  of  our  proposition,  with  respect  to 
the  dispersion  of  the  vegetables  of  our  globe,  we  must  travel  over 
all  the  high  primitive  Alps,  collect  the  Flora  of  each  particular 
mountain  down  to  its  bottom,  and  in  the  neighbouring  vallies;  but 
we  must  not  descend  into  the  plains.  Were  Europe  investigated 
in  this  manner,  we  would  be  able  to  determine,  according  to  the 
number  of  plants  found  existing  there,  how  the  dispersion  must 
have  happened,  and  how  the  plants  of  this  or  that  chain  of  moon* 
tains  have  found  their  way  to  the  plains. 

The  sea-shore  does  not  always  indicate  the  Flora  of  the  interior. 
Upon  the  coasts  we  often  6nd  plants  that  have  been  brought 
from  the  neighbouring  regions.  For  this  reason,  Asia,  Africa,  and 
America,  within  the  tropics,  possess  many  plants  in  common,  which 
they  have  obtained  from  the  shores  of  the  neighbouring  countries. 
But  if  we  travel  further  into  the  interior  of  those  parts  of  the  work). 
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these  plants  entirely  disappear,  and  each  of  these  portions  of  the 
globe  exhibits  to  us  its  own  indigenous  productions,  which  are  the 
more  numerous,  if  many  ranges  of  mountains,  with  a  loose  soil,  be 
in  the  neighbourhood. 

At  the  Cape  of  Good  Hope,  we  see  around  a  Flora  so  rich,  so 
peculiar,  and  so  little  mixed,  because  the  place  itself  is  a  moun- 
tainous region.  Madagascar  possesses  a  numerous  Flora,  because 
that  large  island  is  very  mountainous,  ^  and  two  quarters  of  the 
world,  namely,  Africa  and  Asia,  between  which  it  lies,  communi- 
cate to  it  their  various  productions.  The  Bahama  islands  are  in- 
debted for  their  rich  Flora  to  their  own  mountains  and  the  neigh- 
bouring countries.  We  there  find  not  only  indigenous  plants,  but 
the  most  of  those  of  Carolina  and  Florida,  and  very  many  inha- 
bitants of  the  West  Indies  and  of  the  Mexican  Gulph. 

To  find  a  plant  existing  as  indigenous  in  all  latitudes,  would  be 
difficult.  Such  plants  as  are  found  widely  dispersed,  have  been 
planted  by  the  hand  of  man.  The  chickweed  (Alsme  media),  which 
Linnseus  and  others  affirm  to  be  found  every  where,  is  met  with 
only  in  those  places  to  which  our  culinary  plants  have  been  con- 
veyed. We  do  not  find  it  mentioned  by  the  Indian  botanists,  although 
it  may  perhaps  grow  in  India ;  but  in  the  warmer  places  of  Africa, 
I  doubt  much  if  it  would  exist. 

An  extensive  range  has  been  assigned  to  the  common  Night- 
shade, (Solanum  nigrum),  and  the  Strawberry  (Fragaria  vesca). 
But  naturalists  have  taken  similar  plants  for  varieties  of  the  com- 
mon European  species,  and  have  ascribed  to  those  mentioned  a 
much  more  extensive  residence  than  they  really  enjoy.  The  plants 
of  the  coasts  have  been  more  widely  dispersed  by  Nature,  than 
those  of  the  interior.  Yet  even  among  these  the  Purslane  (Portulaca 
olcracea),  the  Sow-thistle,  (Sonchus  oleraceus),  and  the-Cellery, 
(Apium  graveoleus),  are  the  only  ones  that  have  wandered  far : 
and  indeed  the  two  last  have  never  been  met  with  in  the  warmest 
regions  of  the  globe. 

It  may  be  doubted,  however,  if  among  the  numberless  plants 
which  our  earth  produces,  there  may  be  any  of  so  accommodating 
an  organization  as  to  endure  every  climate,  as  in  the  animal  king- 
dom, roan,  the  dog,  and  hog  do,  which  we  know  will  prosper  from 
the  torrid  to  the  frigid  zone.  [  JVildenow. 
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CHAP.  IV. 

NUTRITIVJB  PLANTS. 


SBCTION    I. 

Introductory  Remarks. 

\J  NOER  this  title  we  shall  only  give  specimens  of  such  as  are  most 
rare,  curious,  or  valuable ;  this  being  the  direct  scope  of  the  present 
work,  and  the  limit  to  which  we  have  confined  ourselves  in  every 
department  of  it.  There  is  some  difficulty,  however,  in  drawing 
the  line ;  since,  such  is  the  peculiar  construction  of  the  digestive 
organs  of  difierent  kinds  and  classes  of  animals,  that  a  plant  or  part 
of  a  plant  which  is  harmless  and  inactive  to  one  description,  proves 
strongly  medicinal  to  a  second,  a  useful  food  to  a  third,  and  a  rank 
poison  to  a  fourth  :  thus  the  tetrao  cupido  or  pinnated  grous,  the 
deer,  and  some  species  of  the  elk,  draw  an  excellent  nutriment  from 
the  leaves  of  the  kalmia  latifolia,  which  are  destructive  to  sheep, 
black  cattle,  horses,  and  man.  The  bee  greedily  and  with  perfect 
safety  extracts  its  honey,  but  the  comb  hereby  produced  is  poisonous 
to  those  who  eat  of  it.  So  the  dhanesa  or  Indian  buceros,  feeds  to 
excess  on  the  colubrina  or  nux  vomica;  the  land-crab  (cancer 
raricola)  on  the  berries  of  the  hippomane  or  roanchineel  tree,  and 
goats  on  the  conium  maculatum  or  medicinal  hemlock.  In  the  fol- 
lowing sections,  therefore,  we  shall  take  our  examples  from  plants 
employed  as  foods,  cordials,  or  aromatics,  by  the  difierent  nations 
and  varieties  of  mankind :  and  our  readers  will  readily  allow  us  to 
introduce  it  with  the  elegant  verses  of  Dr.  Darwin. 

''  Sylphs !  who  round  earth,  on  purple  pinions  borne. 
Attend  the  radiant  chariot  of  the  mom  ; 
Lead  the  gay  hours  along  the  ethereal  height. 
And  on  each  dun  meridian  shower  the  light; 
Sylphs !  who  from  realms  of  equatorial  day 
To  climes,  that  shudder  in  the  polar  ray. 
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From  zone  to  zone  pursue  on  shifting^  wing. 
The  bright  perennial  journey  of  the  spring ; 
Bring  my  rich  balms  from  Mecca's  halIow*d  ^ades. 
Sweet  flowers,  that  glitter  in  Arabia's  shades; 
Fruits,  whose  fair  forms  in  bright  succession  glow, 
Gilding  the  banks  of  Arno,  or  of  Po ; 
Each  leaf,  whose  fragrant  steam  with  ruby  lip 
Gay  China's  nymphs  from  pictur'd  vases  sip ; 
Each  spicy  rind,  which  sultry  India  boasts. 
Scenting  the  iiigfat*air  round  her  breezy  coasts ; 
Roots^  whose  bold  stems  in  bleak  Siberia  blow. 
And  gtm  with  many  a  tint  the  eternal  snow ; 
Barks,  whose  broad  umbrage  high  in  ether  waves 
0*er  Andes'  steeps,  and  hides  his  golden  caves ; 
— And,  where  yon  oak  extends  his  dusky  shoots 
Wide  o'er  the  rill,  that  bubbles  from  his  roots ; 
Beneath  whose  arms,  protected  from  the  storm, 
A  turf-built  altar  rears  its  rustic  form ; 
Sylpbs!  with  religious  hands  fresh  garlands  twine. 
And  deck  with  lavish  pomp  Hygeia's  shrine.'* 

[Editob. 

SECTION    II. 

Bread-fruit  Tree. 
Artocarput. — Linn. 

The  systematic  name  Artocarpus  is  merely  the  English  name  of 
tbe  plant  translated  into  Greek.  Of  this  plant  there  are  several 
species ;  particularly  A.  incisa,  or  bread-fruit  tree,  with  cut  or  in- 
dented leaves;  and  A.  integrifoiia,  or  bread-fruit  tree,  with  whole 
leaves.  The  latter  is  called  in  India  joccahee;  itbas  many  varieties, 
and  bears  fruit  like  the  preceding,  but  of  an  inferior  kind. 

The  genuine  bread-fruit  tree  is  the  artocarpus  incisa.  Though 
this  tree  has  been  mentioned  by  many  voyagers,  particularly  by 
Dampier,  by  Rumphius,  and  by  Lord  Anson,  yet  very  little  notice 
seems  to  have  been  taken  of  it,  till  the  return  of  Captain  Wallis  from 
the  South  Seas. 

Captain  Cook,  in  his  Voyage,  observes,  that  this  fruit  not  only 
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serves  as  a  substitute  for  bread  among  the  inbabitauts  of  Otaheite 
aod  the  neighbouring  islands,  but  also,  variously  dressed,  composes 
the  principal  part  of  their  food.  It  grows  on  a  tree  that  is  about 
the  size  of  a  middling  oak;  its  leaves  are  frequently  a  foot  and  a 
half  long,  of  an  oblong  shape,  deeply  sinuated  like  those  of  the  fig- 
tree,  vt'hich  they  resemble  in  colour  and  consistence,  and  in  the 
exuding  of  a  milky  juice,  upon  being  broken.  The  fruit  is  about 
the  size  and  shape  of  a  new-born  child's  head,  and  the  surface  is 
reticulated,  not  much-unlike  a  truffle ;  it  is  covered  with  a  thin  skin, 
and  has  a  core  about  it  as  big  as  the  handle  of  a  small  knife.  The 
eatable  part  lies  between  the  skin  and  the  core;  it  is  as  white  as 
snow^  and  somewhat  of  the  consistence  of  new  bread ;  it  must  be 
roasted  before  it  is  eaten,  being  Brst  divided  into  three  or  four  parts ; 
its  taste  is  insipid,  with  a  slight  sweetness,  somewhat  resembling  that 
of  the  crumb  of  wheaten  bread  mixed  with  a  Jerusalem  artichoke. 
This  fruit  is  also  cooked  in  a  kind  of  oven,  which  renders  it  soft, 
and  something  like  a  boiled  potatoe ;  not  quite  so  farinaceous  as  a 
good  one,  but  more  so  than  those  of  the  middling  sort.  Of  the 
bread-fruit  they  also  make  three  dishes,  by  putting  either  water  or 
the  milk  of  the  cocoa*nut  to  it,  then  beating  it  to  a  paste  with  a 
stone  pestle,  and  afterwards  mixing  it  with  ripe  plantains,  bananas^ 
or  the  sour  paste  which  they  call  mahie. 

The  unripe  artocarpus  mahie,  is  likewise  made  to  serve  as  a  sue- 
cedaneum  for  ripe  bread-fruit  before  the  season  is  come  on.  The 
fruit  of  the  bread-tree  is  gathered  just  before  it  is  perfectly  ripe; 
and  being  laid  in  heaps,  is  closely  covered  with  leaves :  in  this  state 
it  undergoes  a  fermentation,  and  becomes  disagreeably  sweet ;  the 
core  is  then  taken  out  entire,  which  is  done  by  gently  pulling  out  the 
stalky  and  the  rest  of  the  fruit  is  thrown  into  a  hole  which  is  dug  for 
that  purpose  generally  in  the  houses,  and  neatly  lined  on  the  bottom 
and  sides  with  grass :  the  whole  is  then  covered  with  leaves^  and 
heavy  stones  laid  upon  them :  in  this  state  it  undergoes  a  second 
fermentation,  and  becomes  sour^  after  which  it  will  suffer  no  change 
for  many  months.  It  is  taken  out  of  the  hole  as  it  is  wanted  for 
use ;  and  being  made  into  balls,  it  is  wrapped  up  in  leaves^  and 
baked :  after  it  is  dressed,  it  will  keep  for  five  or  six  weeks.  It  is 
eaten  both  cold  and  hot;  and  the  natives  seldom  make  a  meal  with- 
out it,  though  to  Europeans  the  taste  is  as  disagreeable  as  that  of  a 
pickled  olive  generally  is  the  first  time  it  is  eaten. 
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To  procure  this  principal  article  of  their  food,  costs  these  happy 
people  no  trouble  or  labour,  except  climbing  up  a  tree :  the  tree 
which  produces  it  does  not  indeed  grow  spontaneously ;  but  if  a  man 
plants  ten  of  them  in  his  life-time,  which  he  may  do  in  an  hour,  be 
will  as  completely  fulfil  his  duty  to  his  own  and  future  generations, 
as  the  native  of  our  less  temperate  climate  can  do,  by  ploughing  in 
the  cold  of  winter,  and  reaping  in  the  summer's  heat,  as  often  as 
these  seasons  return :  even  if,  after  he  has  procured  bread  for  his 
present  household,  he  should  convert  a  surplus  into  money,  and  lay 
it  up  for  his  children. 

SECTION   111* 

Fig  Tree. 
Ficot. — Linn. 

The  species  of  plants  that  range  in  the  sexual  system  under  the 
genus  ficud,  are  very  numerous,  and  amount  to  nearly  sixty.  Of 
these  there  are  three  that  are  peculiarly  entitled  to  our  present  at- 
tention :  the  Banian  or  Indian  fig,  ficus  Indica  of  Linnaeus ;  the 
Sy camonis,  or  sycamore  of  the  Scriptures ;  and  the  Carica,  or  com- 
mon Hg. 

1.  Banian  Tree. 

Fkas  lodica. 

This  is  a  native  of  several  parts  of  the  East  Indies.  It  has  a 
woody  stem,  branching  to  a  great  height,  and  prodigious  extent, 
with  heart-shaped^  entire  leaves,  ending  in  acute  points.  Milton 
has  thus  beautifully  and  correctly  described  it,  as  the  plant  to  which 
Adam  advised  to  have  recourse  after  having  eaten  the  forbidden 
fruit.     Par.  Lost,  ix.  1099. 

So  counselled  he ;  and  both  together  went 
Into  the  thickest  wood  :  there  soon  they  chose 
The  fig-tree ;  not  that  kind  for  fruit  renowned, 
But  such  as  at  this  day  to  Indians  known 
In  Malabar  or  Decan,  spreads  her  arms, 
Branching  so  broad  and  long,  that  in  the  ground 
The  bended  twigs  take  root,  and  daughters  grow 
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About  the  mother  tree,  a  pillar'd  shade 
High  over-arch*d,  and  echoing  walks  between. 
There  oh  the  Indian  herdsman,  shunning  heat. 
Shelters  in  cool,  and  tends  his  pasturing  herds 
At  loop-holes  cut  through  thickest  shade  s  those  leaves 
They  gathered,  broad  as  Amazonian  targe, 
And,  with  what  skill  they  had,  together  80wM> 
To  gird  their  waist. 

Indeed  the  banian-tree,  or  Indian  fig,  is  perhaps  the  most  beau- 
tiful of  nature's  productions  in  that  genial  climate,  where  she  sports 
with  so  much  profusion  and  variety.  Some  of  these  trees  are  of 
amazing  size  and  great  extent,  as  they  are  continually  increasing, 
and,  contrary  to  most  other  things  in  animal  and  vegetable  life,  seem 
to  be  exempted  from  decay.  Every  branch  from  the  main  body 
throws  out  its  own  roots ;  at  first,  in  small  tender  fibres,  several 
yards  from  the  ground :  these  continually  grow  thicker  until  they 
reach  the  surface;  and  there  striking  in,  they  increase  to  large 
trunks,  and  become  parent  trees,  shooting  out  new  branches  from 
the  top:  these  in  time  suspend  their  roots,  which,  swelling  into 
trunks,  produce  other  branches;  thus  continuing  in  a  state  of  pro- 
gression as  long  as  the  earthy  the  first  parent  of  them  a]I>  contributes 
her  sustenance.  The  Hindoos  are  peculiarly  fond  of  the  banian- 
tree  ;  they  look  upon  it  as  an  emblem  of  the  Deity,  from  its  long 
duration,  its  out-stretching  arms,  and  overshadowing  beneficence; 
they  almost  pay  it  divine  honours,  and 

"  Find  a  fane  in  every  sacred  grove." 

Near  these  trees  the  most  esteemed  pagodas  are  generally  erected ; 
under  their  shade  the  Brahmins  spend  their  lives  in  religious  solitude; 
and  the  natives  of  all  casts  and  tribes  are  fond  of  recreating  in  the 
cool  recesses,  beautiful  walks,  and  lovely  vistas  of  this  umbrageous 
canopy,  impervious  to  the  hottest  beams  of  It  tropical  sun. 

A  remarkable  large  tree  of  this  kind  grows  on  an  island  in  the 
river  Nerbedda,  ten  miles  from  the  city  of  Baroche,  iu  the  province 
of  Guzerat,  a  flourishing  settlement  lately  in  possession  of  the  East 
India  company,  but  ceded  by  the  government  of  Bengal,  at  the 
treaty  of  peace  concluded  with  the  Mahrattas  in  1783>  to  Mahdajee 
Scindia,  a  Mahratta  chief.     It  is  distinguished  by  the  name  of  Cub- 
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beer  Burr,  which  was  given  it  in  honour  of  a  famous  saint.  It  was 
once  much  larger  than  at  present;  but  high  floods  have  carried 
away  the  banks  of  the  island  where  it  grows,  and  with  them  such 
parte  of  the  tree  as  had  thus  far  extended  their  roote ;  yet  what  re- 
mains is  about  2000  feet  in  circumference,  measured  round  the  prin- 
cipal stems ;  the  overhanging  branches,  not  yet  struck  down,  cover  a 
much  larger  space.  The  chief  trunks  of  this  single  tree  (which  in 
size  greatly  exceed  our  English  elms  and  oaks),  amount  to  S50;  the 
smaller  stems,  forming  into  stronger  supporters,  are  more  than 
3000 ;  and  every  one  of  these  is  casting  out  new  branches,  and 
hanging  roote,  in  time  to  form  trunks,  and  become  the  parente  of  a 
future  progeny.  Cubbeer  Burr  is  famed  throughout  Hindostan  for 
ite  great  extent  and  surpassing  beauty :  the  Indian  armies  generally 
encamp  around  it,  and  at  stated  seasons,  solemn  jatarras,  or  Hindoo 
festivals,  are  held  there,  to  which  thousands  of  votaries  repair  from 
various  parte  of  the  Mogul  empire.  It  is  said  that  7000  persons 
find  ample  room  to  repose  under  ite  shade.  The  English  gentlemen, 
on  their  hunting  and  shooting  parties,  used  to  form  extensive  en- 
caropmente,  and  spend  weeks  together  under  this  delightful  pavilion ; 
which  is  generally  filled  with  green  wood-pidgeons,  doves,  peacocks, 
and  a  variety  of  feathered  songsters ;  crowded  with  families  of  mon- 
keys performing  their  antic  tricks,  and  shaded  by  bate  of  a  large  size, 
many  of  them  measuring  upwards  of  six  feet  from  the  extremity  of 
one  wing  to  the  other.  This  tree  not  only  atifords  shelter,  but 
sustenance,  to  all  ite  inhabitante,  being  covered  amidst  ite  bright 
foliage  with  small  figs  of  a  rich  scarlet,  on  which  they  all  regale 
with  as  much  delight  as  the  lords  of  creation  on  their  more  various 
and  costly  fare. 

2.  Sycamore  of  the  Scriptures, 

Fkms  Sycamonis. 

According  to  Hasselquist,  this  is  a  huge  tree,  the  stem  being  oflen 
50  feet  round.  The  fruit  is  pierced  in  a  remarkable  manner  by  an 
insect.  There  is  an  opening  made  in  the  calyx  near  the  time  the 
fruit  ripens,  which  is  occasioned  two  diflferent  ways:  1.  When 
the  squamse,  which  cover  the  calyx,  wither  and  are  bent  back, 
which,  however,  is  more  common  to  the  carica  than  the  sycamore. 
2.  A  tittle  below  the  scales,  on  the  side  of  the  flower-cup,  there 
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appe&rs  a  spot  before  the  fruit  is  ripe;  the  fruit  in  this  place  is  af- 
fected with  a  gangreen,  which  extends  on  every  side^  and  frequently 
occupies  a  finger's  breadth.  It  withers  :  the  place  affected  becomes 
black ;  the  fleshy  substance  in  the  middle  of  the  calyx,  for  the 
breadth  of  a  quill,  is  corroded ;  and  the  male  blossoms,  which  are 
nearest  to  the  bare  side,  appear  naked,  opening  a  way  for  the  in- 
sect, which  makes  several  furrows  in  the  inside  of  the  fruit,  but 
never  touches  the  stigmata,  though  it  frequently  eats  the  germen . 
The  wounded  or  gangrenous  part ,  is  first  covered  or  shut  up  by 
the  blossoms ;  but  the  whole  is,  by  degrees,  opened  and  enlarged  of 
various  sizes  in  the  different  fruits ;  the  margin  and  sides  being  all 
gangrenous,  black,  hard,  and  turned  inwardly.  The  same  gangre- 
nous appearance  is  also  found  near  the  squamae,  afler  the  insect  has 
made  a  hole  in  that  place.  The  tree  is  very  common  in  the  plains 
and  fields  of  Lower  Egypt.  It  buds  in  the  end  of  March^  and  the 
fruit  ripens  in  the  beginning  of  June.  It  is  wounded  or  cut  by  the 
inhabitants  at  the  time  it  buds;  for  without  this  precaution  they  say 
it  would  not  bear  fruit. 

8.  Common  Fig-Tree. 

Fleas  Carica. 

This  rises  with  a  long  stem  branching  15  or  20  feet  high,  with 
large  palmated  or  hand-shaped  leaves.  Of  this  there  is  a  number 
of  varieties ;  as  the  common  fig,  a  large  oblong,  dark  purplish- 
blue  fruit,  which  ripens  in  August  either  on  standards  or  walls,  and 
the  trees  carries  a  great  quantity  of  fruit.  The  brown  or  chesnut 
fig ;  a  large  globular,  chesnpt-coloured  fruit,  having  a  purplish  de- 
licious pulp,  ripening  in  July  and  August.  The  black  Ischia  6g ; 
a  middle-sized,  shortish,  flat-crowned,  blackish  fruit,  having  a 
bright  pulp,  ripening  in  the  middle  of  August.  The  green 
Ischia  fig;  a  large,  oblong,  globular- headed,  greenish  fruit,  slightly 
stained  by  the  pulp  to  a  reddish  brown  colour,  ripens  in  the  end  of 
August.  The  brown  Ischia  fig;  a  small,  pyramidal,  brownish  yel- 
low fruit,  having  a  purplish  very  rich  pulp,  ripening  in  August  and 
September.  The  Malta  fig ;  a  small  flat-topped  brown  fruit,  ripen- 
ing in  the  middle  of  August  or  beginning  of  September.  The 
round  brown  Naples  fig;   a  globular,  middle-sized,  light-brown 
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fruit,  and  brownuh  pulp,  ripe  by  the  end  of  August.  The  long 
brown  Naples  fig;  a  long  dark-brown  fruit,  having  a  reddish  pulp, 
ripe  in  September.  The  great  blue  fig;  a  large  blue  fruit,  having 
a  fine  red  pulp.  The  black  Genoa  fig :  a  large-pear-shaped,  black- 
coloured  fruit,  with  a  bright  red  pulp,  ripe  in  August. 

The  last  spedes  is  that  most  frequently  cultivated  in  this  coun* 
try,  and  the  only  one  >hich  does  not  require  to  be  kept  in  a  stove. 
It  may  be  propagated  either  by  suckers  arising  from  the  roots,  by 
layers,  or  by  cuttings.    The  suckers  are  to  be  taken  off  as  low 
down  as  possible;  trim  ofi*  any  ragged  part  at  bottom,  leaving  the 
tops  entire,  especially  if  for  standards,  and  plant  them  in  nursery 
lines,  at  two  or  three  feet  distance  from  each  other,  or  they  may 
at  once  be  planted  where  they  are  to  remain,  observing,  that  if 
they  are  designed  for  walls  or  espaliers,  they  may  be  headed 
to  six  or  eight  inches  in  March,  the  more  effectually  to  force  out 
lateral  shoots  near  the  bottom :  but  if  intended  for  standards,  they 
must  not  be  topped,  but  trained  with  a  stem,  not  less  than  15  or  18 
inches  for  dwarf  standards,  a  yard  for  half  standards,  and  four,  five, 
or  six  feet,  for  full  standards.    They  must  then  be  suffered  to 
branch  out  to  form  a  head;  observing,  that  whether  against  vralls, 
espaliers,  or  standards,  the  branches  or  shoots  must  never  be  short- 
ened,  unless  to  procure  a  necessary  supply  of  wood  :  for  the  fruit  is 
always  produced  on  the  upper  parts  of  the  young  shoots;  and  if  these 
are  cut  o£^  no  fruit  can  be  expected.    The  best  season  for  propa- 
gating these  trees  by  layers  is  in  autumn ;  but  it  may  be  also  done 
any  time  from  October  to  March,  or  April.    Choose  the  young  pli- 
able lower  shoots  from  the  fruitful  branches ;  lay  them  in  the  usual 
way,  covering  the  bodies  of  the  layers  three  or  four  inches  deep  in 
the  ground,  keeping  the  top  entire,  and  as  upright  as  possible,  and 
they  will  be  rooted,  and  fit  to  separate  from  the  parent  in  autumn; 
when  they  may  be  planted  either  in  the  nursery,  or  where  they  are 
to  remain,  managing  them  as  above-directed.    The  time  for  pro- 
pagating by  cuttings  is  either  in  autumn,  at  the  fall  of  the  leaf,  or  any 
time  in  March.    Choose  well-ripened  shoots  of  the  preceding  sum- 
mer, short,  and  of  robust  growth,  from  about  12  to  15  inches  long, 
having  an  inch  or  two  of  the  two-years'  wood  at  their  base,  the  tops 
left  entire,  and  plant  them  six  or  eight  inches  deep,  in  a  bed  or  bor- 
der of  good  earthy  in  rows  two  feet  asunder ;  and  when  planted  in 
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autamu^  it  will  be  eligible  to  protect  their  tops  in  time  of  hard  froat, 
the  first  winter,  with  any  kind  of  small  loose  litter. 

That  part  of  the  history  of  the  fig^ree,  which  for  many  ages  was 
so  enigmatical,  namely,  the  caprification,  as  it  is  called,  is  parti* 
cularly  worthylof  attention,  not  only  as  a  singular  phenomenon  in 
itself,  but  as  it  has  furnished  one  of  the  most  convincing  proofs  of 
the  reality  of  the  sexes  in  plants.  In  brief  it  is  this :  the  flowers  of 
the  fig-tree  are  situated  within  a  pulpy  receptacle,  which  we  call  the 
fig  or  fruit ;  of  these  receptacles,  in  the  wild  fig-tree,  some  hare 
male  flowers  only,  and  others  have  male  and  female,  both  distinct, 
though  placed  in  the  same  receptacle.  In  the  cultivated  fig,  these 
are  found  to  contain  only  female  flowers,  which  are  fecundated  by 
means  of  a  kind  of  gnat  bred  in  the  fruit  of  the  wild  fig-trees, 
which  pierces  that  of  the  cultivated,  in  order  to  deposit  its  eggs 
within ;  at  the  same  time  difiusing  within  the  receptacle  the  farina 
of  the  male  flowers.  Without  this  operation  the  fruit  may  ripen, 
but  no  eflective  seeds  are  produced.  Hence  the  garden  fig  can 
only  be  propagated  by  layers  and  cuttings  in  those  countries  where 
the  wild  fig  IB  not  known.  The  process  of  thus  ripening  the  fruit, 
in  the  Oriental  coui^tries,  is  not  left  to  nature,  but  is  managed  with 
great  art,  and  difierent  degrees  of  dexterity,  so  as  to  reward  the 
skilful  husbandman  with  a  much  larger  increase  of  fruit  than  would 
otherwise  be  produced.  A  tree  of  the  same  size  which  in  Provence^ 
where  caprification  is  n<ft  practised,  <nay  produce  about  25  pounds 
of  fruit,  will  by  that  art,  in  the  Grecian  islands,  bring  ten  times 
that  quantity. 

Figs  are  a  considerable  article  in  the  materia  medica,  chiefly 
employed  in  emollient  cataplasms  and  pectoral  decoctions.  The 
best  are  those  which  come  from  Turkey.  Many  are  also  brought 
from  the  south  of  France,  where  they  prepare  them  in  the  follow* 
ing  manner.  The  fruit  is  first  dipped  in  scalding-hot  ley  made  of 
the  ashes  of  the  fig-tree,  and  then  dried  in  the  sun.  Hence  these 
figs  stick  to  the  hands,  and  scour  them  like  lixivial  salts ;  and  for 
the  same  reason  they  purge  gently,  without  griping.  They  are  mo- 
derately nutrimental,  grateful  to  the  stomach,  and  easier  to  digest 
than  any  other  of  the  sweet  fruits.  They  have  been  said  to  pro- 
duce Hce  when  eaten  as  a  comnaon  food ;  but  this  seems  to  be  en- 
tirely without  foundation.    The  reason  of  this  supposition  seems 
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to  be,  that  in  the  countries  where  they  grow  naturally,  they  make 
the  principal  food  of  the  poor  people,  who  are  generally  troubled 
with  these  vermin.  The  wood  of  the  sycamore  is  not  subject  to  rot, 
and  has  therefore  been  used  for  making  coffins  in  which  embalmed 
bodies  are  put.  Mr.  Hasselquist  affirms,  that  he  saw  in  Egypt 
coffins  made  of  this  kind  of  wood,  which  had  been  preserved  sound 
for  2000  years. 

[Hasselquist,  Gregory,  Editor. 

SKCTION   IV. 

Baobab,  or  Calabash. 
Adansooia.-— Linn. 

This  is  found  chiefly  on  the  banks  of  the  Senegal,  and  has  so 
near  a  resemblance  in  its  enormous  extent  and  valuable  properties 
to  the  Banian,  that  we  shall  only  glance  at  a  few  of  its  peculiar 
properties.  It  has  a  trunk  of  a  prodigious  size,  spreads  its  branches 
wide  enough  to  afibrd  protection  to  a  whole  village  of  inhabitants, 
and  is  supposed  to  possess  a  greater  longevity  than  any  other  tree 
whatever,  being  calculated  to  require  not  less  than  a  thousand 
years  before  it  attains  maturity. 

We  know  of  but  one  species,  though  Isert  tells  us  there  are 
many,  the  Adansonia  digitata,  so  called  from  the  finger-like  divi- 
•iona  of  its  leaves.  It  bears  a  gourd,  containing  a  very  pleasant 
sub-acid  fruit,  which  forms  a  considerable  part  of  the  food  of  the 
negro- tribes :  who  like  the  Indians,  with  respect  to  the  Banian,  ob- 
sene  it  with  a  kind  of  religious  veneration ;  and  watch  devotionally 
for  the  opening  of  its  flowers  at  sun-rise.  It  adorns,  with  its  ver- 
dant and  compressed  vaults  and  arches,  the  top  of  Cape  Verd,  which 
is  hence  said  to  take  its  name ;  and  its  hdlow  trunk  sometimes 
serves  for  a  temple  or  hall  to  a  numerous  assembly  of  natives.  It 
is  not  however  lofty.  The  one  observed  by  Golberry  was  not  more 
than  twenty-four  feet  in  height,  though  thirty-four  in  diameter,  or 
a  hundred  and  four  in  circumference.  Darwin  asserts  that  it  some- 
times rises  to  seventy  feet  in  height,  but  we  know  of  no  instance 
of  such  a  growth. 

[Isert,  Rcise  nach  Guinea, — Editor. 
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SECTION   V. 

Banana-  tree. — PlantazU'tree. 

MuBa. — Linn. 

The  genus  Musa  includes  three  known  species,  M.  Paradisiaca, 
or  Plantain-tree;  M.  Sapientuno,  or  Banana ;  and  M.  Troglytarum. 
The  two  former  bear  an  excellent  food>  and  are  in  many  other  re- 
spects peculiarly  worthy  of  attention,  The  last  has  a  scarlet  berry, 
but  not  eatable. 

1.  Plaruaxn-iree. 
Mosa  Paradisiaca.-— Linn. 
This  is  cultivated  in  all  the  islands  of  the  West  Indies,  where  the 
fruit  serves  the  Indians  for  bread ;  and  some  of  the  white  people 
also  prefer  it  to  most  other  things,  especially  to  the  yams  ami  cas- 
sada  bread.  The  plant  rises  wjth  a  sofl  stalk  15  or  20  feet  high  ; 
the  lower  part  of  the  stalk  is  often  as  large  as  a  roan's  thigh,  dimi- 
nishkig  gradually  to  the  top,  where  the  leaves  come  out  on  every 
side :  these  are  eflen  eight  feet  long,  and  from  two  to  three  broad, 
with  a  strong  fleshy  mid-rib,  and  a  great  number  of  transverse  veins 
runnmg  from  the  mid-rib  to  the  borders.  The  leaves  are  thin  and 
tender,  so  that  where  they  are  exposed  to  the  open  air,  they  are 
generally  torn  by  the  wind ;  for  &i  they  are  large,  the  wind  has 
^reat  power  against  them  :  these  leaves  come  out  from  the  centre 
of  the  stalk,  and  are  rolled  up  at  their  first  appearance ;  but  when 
|hey  are  advanced  above  the  stalk,  they  expand  and  turn  back- 
ward. As  these  leaves  come  up  rolled  in  this  manner,  their  adi- 
Vance  upwards  is  so  quick,  that  their  growth  may  almost  be  dis- 
covered by  the  naked  eye :  and  if  a  fine  line  is  drawn  across  level 
with  the  top  of  the  leaf,  in  an  hour  the  leaf  will  be  nearun  inch 
above  it.  When  the  plant  is  grown  to  its  full  height,  the  spikes  of 
flowers  appear  in  the  centre,  which  is  often  near  four  feet  long. 
The  flowers  come  out  in  bunches,  those  in  the  lower  part  of  the 
«pike  being  the  largest;  the  others  diminish  in  their  size  upward. 
Each  of  these  bunches  is  covered  with  a  sheath  of  a  fine  purple 
colour,  which  drops  off  wheathe  flowers  open.  The  upper  part 
of  the  spike  is  made  up  of  male  flowers,  which  are  not  succeeded 
by  fruit,  but  fall  off  with  their  covers.     The  fruit  or  plantain  is 
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about  a  foot  long,  and  an  inch  and  a  half  or  two  inches  diameier : 
it  b  at  first  green,  but  when  ripe  pale  yellow.  The  skin  is  tough ; 
and  within  is  ti  soft  pulp  of  a  luscious  sweet  flavour.  The  spikes  of 
the  fruit  are  often  so  large  as  to  weigh  upwards  of  401b.  The  fruit 
of  this  sort  is  generally  cut  before  it  is  ripe.  The  green  skin  is  pulled 
off^  and  the  heart  is  roasted  in  a  clear  fire  for  a  few  minutes,  and 
frequently  turned :  it  is  then  scraped^  and  served  up  as  bread. 
Boiled  plantains  are  not  so  palatable. 

This  tree  is  cultivated  on  a  very  extensive  scale  in  Jamaica,  with- 
out the  fruit  of  which^Dr.  Wright  says,  the  island  would  scarcely  be 
habitable,  as  no  species  of  provision  could  supply  their  place.  Even 
flour  or  bread  itself  would  be  less  agreeable,  and  less  able  to  sup- 
port the  laborious  negro,  so  as  to  enable  him  to  do  his  business,  or 
to  keep  in  health.  Plantains  also  fatten  horses,  cattle,  swine,  dogs^ 
fowls,  and  other  dopnestic  animals.  The  leaves  being  smooth  and 
soft,  are  employed  as  dressings  after  blisters.  The  water  from  off 
the  trunk  is  astringent,  and  employed  by  some  to  check  diarrhoeas. 
Every  other  part  of  the  tree  is  useful  in  different  parts  of  rural  eco- 
nomy. The  leaves  are  used  for  napkins  and  table-cloths,  and  are 
food  for  hogs. 

9.  Banana  Tree. 

Mosa  Sapientamw— Linn. 

This  species  differs  from  the  preceding  in  having  its  sUlks 
marked  with  dark  purple  stripes  and  spots.  The  fruit  is  shorter, 
strajghter,  and  rounder ;  the  pulp  is  softer,  and  of  a  more  luscious 
taste.  It  is  never  eaten  green;  but  when  ripe  it  is  very  agreeable 
either  eaten  raw  or  fried  in  slices,  as  fritters ;  and  is  relished  by  all 
ranks  of  people  in  the  West  Indies.  Both  these  planU  were  carried 
to  the  West  Indies  from  the  Canary  Islands,  whither>  it  is  believed* 
they  had  been  brought  from  Guinea,  where  they  grow  naturally. 
They  are  also  cultivated  in  Egypt,  and  in  most  other  hot  countries, 
where  they  grow  to  perfection  in  about  ten  months  from  their  first 
pboting  to  the  ripening  of  their  fruit  When  their  stalks  are  cut 
down,  several  suckers  come  up  from  the  roots,  which  in  six  or  eight 
months  produce  fruit ;  to  that  by  cutting  down  the  stalks  at  dififer- 
enl  limes,  there  is  a  constant  succession  of  fruit  all  the  year.  In 
Europe  tome  of  these  (^nts  are  raised  by  gentlemen  who  have  hot- 
boutes  capacious  enough  for  their  reception,  in  many  of  which  they 
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have  ripened  their  fruit  very  well ;  but  as  they  grow  very  tall,  and 
their  leaves  are  large,  they  require  more  room  in  the  stove  than 
most  people  are  willing  to  allow  them.  They  are  propagated  by 
suckers,  which  come  from  the  roots  of  those  plants  that  have  fruited ; 
and  many  times  the  younger  plants,  when  stinted  in  growth,  also 
put  out  suckers.  The  fruit  of  this  tree  is  four  or  five  inches  long, 
of  the  size  and  shape  of  a  middling  cucumber,  and  of  a  highly- 
grateful  flavour :  the  leaves  are  two  yards  long,  and  a  foot  broad 
in  the  middle ;  they  jom  to  the  top  of  the  body  of  the  tree,  and 
often  contain  in  their  cavities  a  great  quantity  of  water,  which  runs 
out  upon  a  small  incision  being  made  into  the  tree,  at  the  junction 
of  the  leaves.  Bananas  grow  in  great  bunches,  that  weigh  12lbs. 
and  upwards.  The  body  of  the  tree  is  so  porous  as  not  to  merit 
the  name  of  wood ;  the  tree  is  only  perennial  by  its  roots,  and  dies 
down  to  the  ground  every  autumn.  When  the  natives  of  the  West 
Indies  (says  Labat)  undertake  a  voyage,  they  make  provision  of  a 
paste  of  bananas,  which,  in  case  of  need,  serves  them  for  nourish- 
ment and  drink :  for,  this  purpose  they  take  ripe  bananas,  and  hav- 
ing squeezed  them  through  a  fine  sieve,  form  the  solid  fi^it  into 
small  loaves,  which  are  dried  in  the  sun  or  in  hot  ashes,  after  being 
previously  wrapped  up  in  the  leaves  of  Indian  flowering-reed. 

[Wright,   Labat.    Wildenow. 

S£CTION   VI. 

Cassava  or  Cassada,  Manioc  or  Manihoc. 
Jatropba. — Linn. 

Or  this  useful  genus  of  plants  there  are  nine  species ;  and  of 
these  we  shall  notice  five. 

1.  J.  Carcas,  or  English  Physic-nut,  with  leaves  cordate  and 
angular ;  a  knotty  shrub  growing  about  ten  or  twelve  feet  high. 
The  extremities  of  the  branches  are  covered  with  leaves;  and  the 
flowers,  which  are  of  a  green  herbaceous  kind,  are  set  on  in  an 
umbel  fashion  round  the  extremities  of  the  branches,  but  especially 
the  main  stalks.  These  are  succeeded  by  as  many  nuts,  whose  out* 
ward  tegument  is  green  and  husky,  which  being  peeled  ofi^  ditoo- 
vers  the  nut,  whose  shell  is  black,  and  easily  cracked ;  this  contains 
an  almond-like  kernel,  divided  into  two  parts,  between  which  se« 
paration  lie  two  milk«white  thin  membranaceous  leaves,  easily  sepa- 
rable from  each  other.    These  have  not  only  a  bare  resemblance  of 
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perfect  leaves,  but  have  in  particular  every  part,  the  stalk,  middle 
rib,  and  transverse  ones,  as  visible  as  any  leaf  whatsoever. 

3.  The  goss^pifolia,  cotton-leaved  jatropha,  or  belly-ache  bush, 
the  leaves  of  which  are  quinqueparttte,  with  lobes  ovate  and  entire, 
and  glandular  branchy  bristles.  The  stem,  which  is  covered 
with  a  light-greyish  hark,  grows  to  about  three  or  four  feet  high, 
soon  dividing  into  several  wide-extended  branches.  From  among 
these  rise  several  small  deep-red  pentapetalous  flowers,  the  pistil  of 
each  being  thick-set  at  the  top  with  yellow  farinaceous  dust,  which 
blows  off  when  ripe.  These  flowers  are  succeeded  by  hexagonal 
'  husky  blackish  berries,  which,  when  ripe,  open  by  the  heat  of  the 
sun,  emitting  a  great  many  small  dark-coloured  seeds,  which  serve 
as  food  for  some  species  of  the  dove. 

3.  The  muhifida,  or  French  physic-nut,  with  leaves  many-parted 
and  polished.  The  flowers  of  this  grow  in  bunches,  umbel  fashion, 
upon  the  extremities  of  each  large  stalk,  very  Aiuch  resembling,  at 
their  first  appearance,  a  bunch  of  red  coral :  these  afterwards  open 
into  small  five-leaved  purple  flowers,  and  are  succeeded  by  nuts, 
which  resemble  those  of  the  first  species. 

4*  The  manihot,  or  bitter  cassada,  has  palmated  leaves;  the 
lobes  lanceolate,  very  entire  and  polished. 

5.  The  janipha,  or  sweet  cassada,  has  palmated  leaves,  with  lobes 
very  entire,   the  intermediate  leaves  lobed  with  a  sinus  on  both 

6.  The  elastica,  with  ternate  leaves,  elliptic,  very  entire,  hoary 
underneath,  and  longly  petioled. 

The  root  of  bitter  cassada  has  no  fibrous  or  woody  filaments  in 
the  heart,  and  neither  boils  nor  roasts  soft.  The  sweet  cassada  has 
all  the  opposite  qualities.  The  bitter^  however,  may  be  deprived 
of  its  noxious  qualities  (which  reside  in  the  juice)  by  heat.  Cassada 
bread,  therefore,  is  made  of  both  the  bitter  and  sweet,  thus:  the 
roots  are  washed  and  scraped  clean,  then  grated  into  a  tub  or 
troogh;  after  this  they  are  put  into  a  hair  bag,  and  strongly 
pressed,  with  a  view  to  squeeze  out  the  juice,  and  the  meal  or  farina 
is  dried  in  a  hot  stone  bason  over  the  fire ;  it  is  then  made  into 
Cikei.  It  also  makes  excellent  puddings,  equal  to  millet.  The 
tcrapiDgt  of  fresh  bitter  cassada  are  successfully  applied  to  ill-dis- 
posed ulcers.  Cassada  roots  yield  a  great  quantity  of  starch,  which 
the  Brazilians  export  in  little  lumps,  under  the  name  of  tapioca. 
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According  to  father  Lal>at,  the  smallest  biu  of  manioc  which  have 
escaped  the  grater,  and  the  clods  which  have  not  passed  the  sieve, 
are  not  useless.  They  are  dried  in  the  stove  after  the  flour  is  roast- 
ed, and  then  pounded  in  a  mortar  to  a  fine  white  powder,  with 
which  they  make  soup.  It  is  likewise  used  for  making  a  kind  of 
thick  coarse  cassada,  which  is  roasted  till  almost  burnt ;  of  this, 
fermented  with  molasses  and  West  India  potatoes,  they  prepare  a 
much-esteemed  drink  or  beverage,  called  ouycou.  This  liquor,  the 
favourite  drink  of  the  natives,  is  sometimes  made  extremely  strong, 
especially  on  any  great  occasion,  as  a  feast ;  with  this  they  get  intoxi- 
cated, and  remembering  their  old  quarrels,  massacre  and  murder 
each  other.  Such  of  the  inhabitants  and  workmen  as  have  not 
wine,  drink  ouycou.  It  is  of  a  red  colour,  strong,  nourishing,  re- 
freshing,  and  easily  inebriates  the  inhabitants,  who  soon  accustom 
themselves  to  it  as  easily  as  been 

[Lim.  Labat.  Editor. 

SfiCTION   VII. 

Rice. 
Oryza.— Linn. 

Op  this  most  useful  esculent  there  is  but  one  known  species, 
which  is  supposed  to  be  a  native  of  Ethiopia,  though  now  propa- 
gated in  different  parto  of  the  four  quarters  of  the  globe.  It  afi<M^ 
many  varieties,  of  which  the  following  are  the  chief. 

ct  Common  rice :  cut  six  or  eight  months  afler  planting. 

S  Early  rice :  ripens,  and  b  cut  the  fourth  month  after  planting* 

y  Dry  or  mountain  nee :  the  paddy  of  the  Hindus ;  grows  in 
mountains  and  other  dry  soils. 

^Clammy  rice:  with  large,  glutinous,  very  white  seeds;  will 
grow  well  in  both  dry  and  mobt  soib. 

These  plants  may  be  increased  by  seeds  in  the  early  parts  of 
spring.  The  seeds  should  be  sown  in  a  hot-bed,  and  when  the 
planU  appear,  they  should  be  transplanted  into  poU  filled  with  rich 
light  earth,  and  placed  in  pans  of  water,  which  should  be  plunged 
into  a  hot-bed ;  and  as  the  water  wastes,  it  must  be  renewed  from 
time  to  time.  The  plants  must  be  preserved  in  a  stove  all  the  sum- 
mer; when  towards  the  end  of  Augus^t  they  will  produce  grain. 
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which  will  ripen  tolerably  well,  provided  the  autumn  prove  favour- 
able. 

It  is  probable,  however,  that  the  mountain- rice>  which  endures  a 
very  considerable  degree  of  cold  on  the  tops  of  the  loftiest  hills  of 
Hindustan,  and  grows  in  the  midst  of  snow,  might  be  naturalized 
to  our  own  climate. 

Rice  is  the  principal  food  of  the  inhabitants  in  all  parts  of  the 
East ;  where  it  is  boiled  and  eaten,  either  alone  or  with  their  meat. 
Large  quantities  of  it  are  sent  annually  into  Europe,  and  it  meets  with 
a  general  esteem  for  family  purposes.  The  Javanese  have  a  method 
of  making  puddings  which  seems  to  be  unknown  here,  but  which  is 
not  difficult  to  be  practised.  They  take  a  conical  earthen  pot 
which  is  open  at  the  large  end,  and  perforated  all  over :  this  they 
fill  about  half  full  with  rice,  and  putting  it  into  a  larger  earthen  pot 
of  the  same  shape,  filled  with  boiling  water,  the  rice  in  the  first  pot 
soon  swells,  and  stops  the  perforations  so  as  to  keep  out  the  water ; 
by  this  method  the  rice  is  brought  to  a  firm  consistence,  and  forms 
a  pudding,  which  is  generally  eaten  with  butter,  oil,  sugar,  vinegar, 
and  spices.  The  Indians  eat  stewed  rice  with  good  success  against 
the  bloody  flux ;  and  in  most  inflammatory  disorders  they  cure 
themselves  with  only  a  decoction  of  it.  The  spirituous  liquor  called 
arrack  is  made  from  this  grain.  Rice  grows  naturally  in  moist 
places ;  and  will  not  come  to  perfection,  when  cultivated,  unless 
the  ground  be  sometimes  overflowed,  or  plentifully  watered.  The 
grain  is  of  a  grey  colour  when  first  reaped ;  but  the  growers  have 
a  method  of  whitening  it  before  it  is  sent  to  market.  The  manner 
of  performing  this,  and  beating  it  out  in  Egypt,  is  thus  described  by 
Haiselqulst.  They  have  hollow  iron  cylindrical  pestles,  about  au 
inch  diameter,  lifted  by  a  wheel  worked  with  oxen.  A  person  sits  be- 
tween the  pestles,  and  as  they  rise,  pushes  forward  the  rice,  whilst  an- 
other winnows  and  supplies  fresh  parcels.  Thus  they  continue  work- 
ing until  it  is  entirely  free  from  chafll  Having  in  this  manner  cleaned 
it,  they  add  one- thirtieth  part  of  salt,  and  rub  them  both  together,  by 
which  the  grain  acquires  a  whiteness;  then  it  is  passed  through  a  sieve, 
to  separate  the  salt  again  from  it.  In  the  island  of  Ceylon  they  have 
a  much  more  expeditious  method  of  getting  out  the  rice ;  for  in  the 
field  where  it  is  reaped  they  dig  a  round  hole,  with  a  level  bottom, 
about  a  foot  deep,  and  eight  yards  diameter,  and  fill  it  with  bundles 
of  com.     Having  laid  it  properly,  the  women  drive  about  half  a 
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dozen  oxen  continually  round  the  pit ;  and  thus  they  will  tread  out 
forty  or  Bfty  bushels  a  day.  This  is  a  very  ancient  method  of  tread- 
ing out  corn,  and  is  still  practised  in  Africa  upon  other  sorts  of  grain. 
[Pantologia.  Ha$$elquiit.  Uawksworth* 

SECTION   VIII. 

Maize,  or  Indian  Com. 
Zea.— Linn. 

Of  this  genus  there  are  two  species,  the  Curagua,  a  native  of  Chili, 
and  the  Mays  or  proper  Maize,  a  native  of  America.  It  is  this  last 
which  is  chiefly  cultivated  not  only  in  America  but  in  many  parts 
of  Europe,  especially  in  Italy  and  Germany.  There  are  many  varie- 
ties, which  difier  in^the  colour  of  the  grain,  and  are  frequently  raised 
in  our  gardens  by  way  of  curiosity,  whereby  the  plant  is  well  known. 
It  is  the  chief  bread  corn  in  some  of  the  southern  parts  of  America, 
but  since  the  introduction  of  rice  into  Carolina  it  is  but  little  used 
in  the  northern  colonies.  It  makes  a  main  part  too  of  the  food  of 
the  poor  people  in  Italy  and  Germany,  into  which  it  has  been  trans- 
planted since  the  discovery  of  America.  This  is  the  sort  of  wheat 
mentioned  in  the  book  of  Ruth,  where  it  is  said  that  Boaz  treated 
Ruth  with  parched  ears  of  corn  dipped  in  vinegar.  This  method 
of  eating  the  roasted  ears  of  Turkey  wheat  is  still  practised  in  the 
East;  they  gather  in  the  *  ears  when  about  half  ripe,  and  having 
scorched  them  to  their  minds,  eat  them  with  as  much  satisfaction  as 
we  do  the  best  flour-bread. 

In  several  parts  of  South  America  they  parch  the  ripe  corn,  never 
making  it  into  bread,  but  grinding  it  between  two  stones,  mix  it  with 
water  in  a  calabash,  and  so  eat  it.  The  Indians  make  a  sort  of 
drink  from  this  grain,  which  they  call  bici.  This  liquor  is  very  fla- 
tulent and  intoxicating,  and  has  nearly  the  taste  of  sour  small  beer : 
but  they  do  not  use  it  in  common,  being  too  indolent  to  make  it  often ; 
and  therefore  it  is  chiefly  kept  for  the  celebration  of  feasts  and  wed- 
dings, at  which  times  they  oflen  get  completely  drunk  with  it. 
The  manner  of  making  this  powerful  beverage  is  to  steep  a  parcel  of 
com  in  a  vessel  of  water,  till  it  grows  sour,  then  the  old  women, 
being  provided  with  calabashes  for  the  purpose,  chew  some  grains 
of  the  corn  in  their  mouths,  and  spitting  it  into  the  calabashes, 
empty  them,  spittle  and  all,  into  the  sour  liquor,  having  previously 
drawn  off  the  latter  into  another  vessel.    The  chewed  grain  soon 
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raises  a  fermenUtion,  and  when  this  ceases,  the  liquor  is  let  offfrom 
the  dregs,  and  set  by  till  wanted. 

In  some  of  the  islands  of  the  South  Sea,  the  same  beverage  is  ob- 
tained by  similar  means :  and  here,  where  each  individual  is  his 
own  lawgiver,  it  is  no  uncommon  thing  for  a  near  relation  to  ex- 
cuse a  murderer  for  a  good  drunken  banquet  of  bici. 

[Lin.  Pantohgia, 

SBCTION    IX. 

Sago. 
Areca.    Sjcai.— Linn. 

The  nutritive  mealy  grain  which  we  call  Sago  is  obtained  from 
both  the  above  plants,  and  we  shall  hence  give  a  brief  account  of 
each. 

1.  Cycas. 
Sago  tree.    Bread-tree  of  tbe  Hottentots. 

This  genus  of  plants  belongs  to  the  natural  order  of  the  palms^  and 
its  fruit  is  a  dry  plum  with  a  bivalved  kernel.  The  genus  has  two 
species,  as  follows : 

I.  C.  circinalis,  or  proper  Sago-tree.  This  grows  spontane- 
ously in  the  East  Indies,  and  particularly  on  the  coast  of  Malabar. 
It  runs  up  with  a  straight  trunk  to  40  feet  or  more,  having  many 
circles  the  whole  length,  occasioned  by  the  old  leaves  falling  off; 
for,  standing  in  a  circular  order  round  the  stem,  and  embracing  it 
with  their  base,  whenever  they  drop,  they  leave  the  marks  of  their 
adhesion  behind.  The  leaves  are  pinnated,  and  grow  to  the  length 
of  seven  or  eight  feet.  The  pinnae  or  lobes  are  long,  narrow,  en- 
tire, of  a  shining  green,  all  the  way  of  a  breadth,  lance-shaped  at 
the  point,  are  closely  crowded  together,  and  stand  at  right  angles 
on  each  side  the  mid-rib,  like  the  teeth  of  a  comb.  The  flowers 
are  produced  in  long  bunches  at  the  foot-stalks  of  the  leaves,  and 
are  succeeded  by  oval  fruit,  about  the  size  of  large  plums,  of  a  red 
colour  when  ripe,  and  a  sweet  flavour.  Each  contains  a  hard 
brown  nut,  inclosing  a  white  meat,  which  tastes  like  a  chesnut. 

This  is  a  valuable  tree  to  the  inhabitants  of  India,  as  it  not  only 
furnishes  a  considerable  part  of  their  constant  bread,  but  also  sup- 
plies them  with  a  great  article  of  trade.  The  trunk  contains  a  fari- 
naceous substance,  which  they  extract  from  it  and  make  into  bread 
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in  this  manner :  they  saw  the  body  into  small  pieces,  and  after 
beating  them  in  a  mortar,  pour  water  upon  the  mass ;  this  is  led 
for  some  hours,  to  settle.  When  fit,  it  is  strained  through  a  cloth  ; 
and  the  finer  particles  of  the  mealy  substance  running  through  with 
the  water,  the  gross  ones  are  lefl  behind  and  thrown  away.  After 
the  farinaceous  part  has  sufficiently  subsided,  the  water  is  poured 
ofi^  and  the  meal  being  properly  dried,  is  occasionally  made  into 
cakes,  and  baked.  These  cakes  are  said  to  eat  nearly  as  well  as 
wheaten  bread,  and  are  the  support  of  the  inhabitants  for  three  or 
four  months  in  the  year. 

The  same  meal,  more  finely  pulverized,  and  reduced  into  granules, 
is  what  is  called  sago,  which  b  sent  into  all  parts  of  Europe,  and 
sold  in  the  shops  as  a  great  strengthener  and  restorative.  There  is 
a  sort  of  sago  made  in  the  West  Indies^  and  sent  to  Europe,  in  the 
same  manner  as  that  from  the  East;  but  the  West  India  sago  is  far 
inferior  in  quality  to  the  other.  It  is  supposed  to  be  made  from  the 
pith  of  the  areca  oleracea. 

2.  The  cycas  revoluta^  or  brood  boom  (or  bread-tree)  of  the 
Hottentots,  a  plant  discovered  by  Professor  Thunberg.  The  pith, 
or  medulla,  which  abounds  in  the  trunk  of  this  little  palm^  Mr.  Spar- 
man  informs  us,  is  collected  and  tied  up  in  dressed  calf  or  sheep- 
skins, and  then  buried  in  the  earth  for  the  space  of  several  weeks, 
till  it  becomes  sufficiently  mellow  and  tender  to  be  kneaded  up 
with  water  into  a  paste,  of  which  they  afterwards  make  small 
loaves  or  cakes,  and  bake  them  under  the  ashes.  Other  Hotten- 
tots, not  quite  so  nice,  nor  endued  with  patience  enough  to  wait  this 
tedious  method  of  preparing  it,  are  said  to  dry  and  roast  the  pith 
or  marrow,  and  afterwards  make  a  kind  of  frumenty  of  it. 

2.    Areca. 
Fansel-Dot. 

This  genus  also  belongs  to  the  natural  order  of  the  palm.  It  in- 
cludes the  three  following  species* 

1.  A.  cathecu,  a  native  of  India.  It  has  no  branches^  but  its 
leaves  are  very  beautiful ;  they  form  a  round  tuft  at  the  top  of  the 
trunk,  which  is  as  straight  as  an  arrow.  It  grows  to  the  height  of 
35  or  35  feet,  and  is  a  great  ornament  in  gardens.  The  shell  which 
contains  the  fruit  is  smooth  without,  but  rough  and  hairy  within;  in 
which  it  pretty  much  resembles  the  shell  of  the  cocoa  nut.    Its  size 
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is  equal  to  thai  of  a  pretty  large  walnut.  It  has  a  kernel  semblance 
without^  and  also  the  same  whitish  veins  within,  when  cut  in 
two.  In  the  centre  of  the  fruit,  when  it  is  soft,  is  contained  a  grey- 
ish and  almost  liquid  substance,  which  grows  hard  in  proportion  as 
it  ripens.  The  extract  of  this  nut  has  been  supposed  to  be  the 
tei^  japonica  of  the  shops :  but  according  to  later  observations, 
the  genuine  drug  seems  to  be  obtained  from  the  mimosa  catechu. 
The  fruit  when  ripe  is  astringent,  but  not  unpalatable,  and  the  shell 
is  yellowish.  Of  this  fruit  there  is  a  prodigious  consumption  in  the 
East  Indies.  The  chief  use  that  is  made  of  it  is  to  chew  it  with  the 
leaves  of  betel,  mixing  with  it  lime  made  of  sea  shells. 

3.  Areca  oleracea,  or  true  cabbage  palm,  is  the  most  beautiful, 
and  perhaps  the  tallest,  of  all  trees.  The  trunk  is  perfectly  straight, 
and  marked  with  rings  at  the  vestiges  of  the  leave-stalks.  Near 
the  ground  it  is  about  seven  feet  in  circumference ;  but  tapers 
as  it  ascends,  and  attains  the  height  of  170  or  200  feet.  The  bark 
is  of  an  ash  colour,  till  within  25  or  30  feet  of  the  extremity  of  the 
tree ;  when  it  alters  at  once  to  a  deep  sea  green,  which  continues 
to  the  top.  About  five  feet  from  the  beginning  of  the  green  part 
upwards,  the  trunk  is  surrounded  with  its  numerous  branches,  in  a 
circular  manner;  all  the  lowermost  spreading  horizcmtally  with 
great  regularity ;  and  the  extremes  of  many  of  the  higher  branches 
bend  wavingly  downwards,  like  so  many  plumes  of  feathers.  These 
branches,  when  full  grown,  are  20  feet  long,  more  or  less ;  and  are 
thickly  set  on  the  trunk  alternately,  rbing  gradually  superior  one  to 
another:  their  broad  curved  sockets  so  surround  the  trunk,  that 
the  sight  of  it,  whilst  among  these,  is  lost,  which  again  appears  among 
the  uppermost  branches,  and  is  there  enveloped  in  an  upright  green 
conic  spire,  which  beautifully  terminates  its  great  height.  As  there 
are  many  thousand  leaves  upon  one  tree,  every  branch  bearing  many 
scores  upon  it,  and  every  leaf  being  set  at  a  small  and  equal  dis- 
tance from  one  another,  the  beauty  of  such  a  regular  lofty  group 
of  waving  foliage,  susceptible  of  motion,  by  the  most  gentle  gal^ 
of  wind,  is  not  to  be  described.  The  middle  rib.  In  each  lea^  is 
strong  and  prominent,  supporting  it  on  the  under  side,  the  upper 
appearing  smooth  and  shining.  The  pithy  part  of  the  leaf  being 
scraped  off,  the  inside  texture  appears  to  be  so  many  longitudinal 
thread-like  filaments.  These,  being  spun  in  the  same  manner  as 
they  do  hemp,  or  flax,  arc  used  in  making  cordage  of  every  kind. 
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Upoii  removing  the  large  leaves,  or  branches,  which  surround  the 
top  of  the  trunk,  a  little  way  above  the  beginning  of  the  green  bark, 
what  is  called  the  cabbage  is  discovered  lying  in  many  thin,  snow- 
white,  brittle  flakes,  in  taste  resembling  an  almond,  but  sweeter. 
This  substance,  which  cannot  be  procured  without  destroying  the 
tree,  is  boiled,  and  eaten  with  mutton  by  the  inhabitants  of  the 
West  Indies,  in  the  same  manner  as  turnips  and  cabbage  are  with 
us.  What  is  called  the  cabbage-flower  grows  from  that  part  of 
the  tree  where  the  ash-coloured  trunk  joins  the  green  part  already 
described.  Its  first  appearance  b  a  green  husky  spatha,  growing 
to  above  20  inches  long,  and  about  four  broad.  As  this  husky 
spatha  is  opening  while  thus  young,  the  farinaceous  yellow  seed  in 
embryo,  resembling  fine  sawdust,  is  very  plentifully  dispersed 
among  stringy  filaments,  which  answer  the  use  of  apices  in  other 
more  regular  flowers :  these  filaments  being  cleared  of  this  dust, 
are  pickled,  and  esteemed  among  the  best  pickles  either  in  the 
West  Indies  or  in  Europe.  But  if  this  spatha  is  not  cut  down  and 
opened  whilst  thus  young;  if  it  be  suffered  to  continue  on  the  tree, 
till  it  grows  ripe  and  bursts ;  then  the  inclosed  part,  which  whilst 
young  and  tender  is  fit  for  pickling,  will  by  that  time  have  acquired 
an  additional  hardness,  become  soon  after  ligneous,  grow  bushy, 
consisting  of  very  small  leaves,  and  in  time  produce  a  great  number 
of  small  oval  thin-sheUed  nuts,  about  the  size  of  unhusked  coffee 
berries :  these,  being  planted,  produce  young  cabbage  trees.  The 
sockets  or  grooves,  formed  by  the  broad  part  of  the  footstalks  of 
the  branches,  are  used  by  the  n^^roes  as  cradles  for  their  children. 
On  the  inner  side  of  the  very  young  footstalks  are  tender  pelicles, 
which  when  dried,  it  is  said,  make  a  writing  paper.  The  trunks 
serve  as  gutterings;  the  pith  makes  a  sort  of  sago;  and  the  nuts 
yield  oil  by  decoction.  In  the  pith  also^  after  the  trees  are  felled, 
there  breeds  a  kind  of  worm  or  grub,  which  is  eaten,  and  esteemed 
a  great  delicacy  by  the  French  of  Martiuico^  St.  Domingo,  and  the 
adjacent  islands. 

S.  Areca  oryzasformis.  This  is  a  native  of  Cochin  China,  Am- 
boina,  &c.  It  is  a  slender  elegant  palm,  and  the  fruit  is  used  for 
chewing  with  the  betel  leaf  as  well  as  that  of  the  first  species. 

IForreit,  Idnn.  Amen,  Acadctn. 
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SECTION   X. 

Date-Palm,  or  Date-Tree*. 

Pboeaix.-*LxNN. 

This  genus  afibrds  us  two  known  species :  Pb.  farinifera,  an  In- 
dian tree^  with  pinnate  fronds  longer  than  the  trunk ;  and  Ph.  dac« 
tylifera,  with  pinnate  fronds  shorter  than  the  trunks  a  native  of 
Arabia  and  Persia.  It  is  the  last  to  which  we  are  to  confine  our 
attention  in  the  present  place.  Its  trunk  rises  to  fifty,  sixty,  and  a 
hundred  feet  high ;  is  round,  upright,  and  studded  with  protuhe- 
rances,  which  are  the  vestiges  of  the  decayed  leaves.  From  the  top 
issues  forth  a  cluster  of  leaves  or  branches  eight  or  nine  feet  long, 
extending  all  round  like  an  umbrella,  and  bending  a  little  towards  the 
earth.  The  bottom  part  produces  a  number  of  stalks  like  those  of 
the  middle,  hut  seldom  shooting  so  high  as  four  or  five  feet.  These 
stalks,  says  Adanson,  difHise  the  tree  very  considerably ;  so  that 
wherever  it  naturally  grows  in  forests,  it  is'extremely  difficult  to  open 
a  passage  through  its  prickly  leaves.  The  date-tree  was  introduced 
into  Jamaica 'soon  after  the  conquest  of  the  island  by  the  Spaniards. 
There  are,  however,  but  few  of  them  in  Jamaica  at  this  time. 
The  firuit  is  somewhat  in  the  shape  of  an  acorn.  It  is  composed  of 
a  thin,  Kgfat,  and  glossy  membrane,  somewhat  pellucid  and  yel- 
lowbh^  which  contains  a  fine,  soft,  and  pulpy  fruit,  which  is  firm, 
sweet,  and  somewhat  vinous  to  the  taste,  esculent,  and  wholesome  ; 
and  within  this  is  enclosed  a  solid,  tough,  and  hard  kernel,  of  a 
pale  grey  oolour  on  the  outside,  and  finely  marbled  within,  like  the 
nutmeg.  The  best  are  brought  from  Tunis:  they  are  also  very 
fine  and  good  in  Egypt,  and  in  many  parts  of  the  East.  Those  of 
Spain  and  France  look  well ;  but  are  never  perfectly  ripe,  and  very 
subject  to  decay.  Dates  have  always  been  esteemed  moderately 
strengthening  and  astringent. 

•  The  Indko  Date-plum  is  &  plant  of  a  differeot  kind,  and  is  the  dioipjrrot 
of  Liniueiifl.  It  bat  nine  or  ten  species,  of  wbicb  tbe  two  cbief  are,  first,  tbe  iofus, 
a  native  of  Africa,  mneb  cDltifated.in  Italy  and  tbe  Sontb  of  France,  and  supposed 
to  be  tbe  froit  by  wbicb  Ulysses  and  bis  companions  were  encbanted  and  forgot 
tbetr  native  ooontry.  Sd,  Tbe  persimoo  or  pitcbomon-plnm,  a  native  of  America, 
cnlkifated  in  tbe  nnrteries  of  our  own  gardens,  tboagb  rarely  so  as  to  bring  its  frait 
to  perfectioQ««-EDiTOR. 
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Though  the  datc*tree  grows  every  where  ituliscriminatelj  on  the 
northern  coasts  of  Africa^  it  is  not  cultivated  with  care,  except  be* 
yond  mount  Atlas ;  because  the  heat  is  not  sufficiently  powerful 
along  the  coasts  to  bring  the  fruit  to  proper  maturity.  We  shall 
here  extract  some  observations  from  M.  Des  Fontaines  respecting 
the  manner  of  cultivating  it  in  Baj-bary,  and  on  the  difierent  uses  to 
which  it  is  applied.  All  that  part  of  the  Zaara,  which  is  near 
Mount  Atlas>  and  the  only  part  of  this  vast  desert  which  is  inha- 
bited, produces  very  little  corn  :  the  soil  being  sandy,  and  burnt  up 
by  the  sun,  is  almost  entirely  unfit  for  the  cultivation  of  grain,  i(8 
only  productions  of  that  kind  being  a  little  barley,  maize,  and 
sorgo.  The  date-tree^  however,  supplies  the  deficiency  of  com  to 
the  inhabitants  of  these  countries,  and  furnishes  them  with  almost 
the  whole  of  their  subsistence.  They  have  flocks  of  sheep ;  but  as 
they  are  not  numerous,  they  preserve  them  for  the  sake  of  their 
wool ;  besides,  the  flesh  of  these  animals  is  very  unwholesome  food 
in  those  countries  that  are  excessively  warm ;  and  these  people, 
though  ignorant,  have  probably  been  enabled  by  experience  to  know 
that  it  was  salutary  for  them  to  abstain  from  it  The  date-trees 
are  planted  without  any  order,  at  the  distance  of  12  feet  one  from 
the  other,  in  the  neighbourhood  of  rivulets  and  streams,  which  issue 
from  the  sand.  Forests  of  them  may  be  seen  here  and  there,  some 
of  which  are  several  leagues  in  circumference.  The  extent  of  these 
plantations  depends  upon  the  quantity  of  water  which  can  be  pro- 
cured to  water  them,  for  they  require  much  moisture.  All  these 
forests  are  intermixed  with  orange,  almond,  and  pomegranate  trees, 
and  with  vines  which  twist  round  the  trunk  of  the  date-trees;  and 
the  heat  is  strong  enough  to  ripen  the  fruit,  though  they  are  never 
exposed  to  the  sun. 

It  is  generally  in  winter  that  new  plantations  of  this  tree  are 
formed.  For  this  purpose  those  who  cultivate  them  take  shoots  of 
those  which  produce  the  best  dates,  and  plant  them  at  a  small  dis- 
tance one  from  the  other.  At  the  end  of  three  or  four  years,  these 
shoots,  if  they  have  been  properly  taken  care  of,  begin  to  bear  fruit : 
t>ut  this  fruit  is  as  yet  dry,  without  sweetness,  and  even  without 
kernels ;  they  never  reach  the  highest  degree  of  perfection  of  which 
they  are  susceptible  till  they  are  about  15  or  20  years  old. 

These  plants  are,  however,  producible  from  the  seeds  taken  out  of 
the  fruit,  provided  they  are  fresh.    They  should  be  sown  in  pota 
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fiMed  with  light  rich  earth,  and  plunged  into  a  moderate  hot4>ed  of 
tanner's  bark^  which  should  be  kept  in  a  moderate  temperature  of 
heat,  and  the  earth  frequently  refreshed  with  water.  When  the 
plants  are  come  up  to  a  proper  size>  they  should  be  each  planted  in 
a  separate  small  pot>  filled  with  the  same  light  earth,  and  plunged 
into  a  hot-bed  again ;  observing  to  refresh  them  with  water,  as  also 
to  let  them  have  air  in  proportion  to  the  warmth  of  the  season,  and 
the  bed  in  which  they  are  placed.  During  the  summer  time  they 
should  remain  in  the  same  hot*bed ;  but  in  the  beginning  of  August 
they  should  have  a  great  share  of  air,  to  harden  them  against  the 
approach  of  winter ;  for  if  they  are  too  much  forced,  they  will  be 
so  tender  as  not  to  be  preserved  through  the  winter  without  much 
difficulty,  especially  if  you  have  not  the  conveniency  of  a  bark-stove 
to  keep  them  in. 

The  trees,  however,  which  spring  from  seed,  never  produce  so 
good  dates  as  those  that  are  raised  from  shoots,  they  being  always 
poor  and  ill-tasted.  It  is  undoubtedly  by  force  of  cultivation,  and 
after  several  generations,  that  they  acquire  a  good  quality.  The 
date-trees  which  have  been  originally  sown  grow  rapidly,  and  we 
have  been  assured  that  they  bear  fruit  in  the  fourth  or  fiflh  year. 
Care  is  taken  to  cut  the  inferior  branches  of  the  date-tree  in  propor- 
tion as  they  rise ;  and  a  piece  of  the  root  is  always  left  of  some 
inches  in  length,  which  affords  the  easy  means  of  climbing  to  the 
summit.  These  trees  live  a  long  time,  according  to  the  account  of 
the  Arabs :  and  in  order  to  prove  it,  they  say  that  when  they  have 
attained  to  their  full  growth,  no  change  is  observed  in  them  for  the 
space  of  three  generations. 

The  number  of  females  which  are  cultivated  is  much  superior  to 
that  of  the  males,  because  they  are  much  more  profitable.  The 
sexual  organs  of  the  date-tree  grow,  as  is  well-known,  upon  difier- 
ent  stalks,  and  these  trees  flower  in  the  months  of  April  and  May, 
at  which  time  the  Arabs  cut  the  male  branches  to  impregnate 
the  female.  For  this  purpose  they  make  an  incision  in  the  trunk  of 
each  branch  which  they  wish  to  produce  fruit,  and  place  in  it  a 
stalk  of  male  flowers ;  without  this  precaution  the  date-tree  would 
produce  only  abortive  fruit.  In  some  cantons  the  male  branches 
are  only  shaken  over  the  female.  The  practice  of  impregnating  the 
date-tree  in  this  manner  is  very  ancient.     Pliny  describes  it  very 
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accurately  in  that  part  of  his  work  where  he  treats  of  the  palm- 
tree. 

There  is  scarcely  any  part  of  the  date-tree  which  is  not  useful. 
The  wood^  though  of  a  spongy  texture,  lasts  such  a  number  of 
years,  that  the  inhabitants  of  the  country  say  it  is  incorruptible. 
They  employ  it  for  making  beams  and  instruments  of  husbandry ; 
it  burns  slowly,  but  the  coals  which  result  from  its  combustion  are 
very  strong,  and  produce  a  great  heat. 

The  Arabs  strip  the  bark  and  fibrous  parts  from  the  young  date- 
trees,  and  eat  the  substance,  which  is  in  the  centre :  it  is  very  nou- 
rishing, and  has  a  sweet  taste :  it  is  known  by  the  name  of  the 
marrow  of  the  date-tree.  They  eat  also  the  leaves,  when  they  are 
young  and  tender,  with  lemon-juice;  the  old  ones  are  laid  out  to 
dry,  and  are  employed  for  making  mats  and  other  works  of  the 
same  kind,  which  are  much  used,  and  with  which  they  carry  on  a 
considerable  trade  in  the  interior  parts  of  the  country.  From  the 
sides  of  the  stumps  of  the  branches  which  have  been  left,  arise  a 
great  number  of  delicate  filamenU,  of  which  they  make  ropes,  and 
which  might  serve  to  fabricate  cloth. 

A  white  liquor,  known  by  the  name  of  milk,  is  drawn  also  from 
the  date-tree.  To  obtain  it,  all  the  branches  are  cut  from  the  sum- 
mit of  one  of  these  trees,  and  after  several  incisions  have  been  made 
in  it,  they  are  covered  with  leaves,  in  order  that  the  beat  of  the 
sun  may  not  dry  it  up.  The  sap  drops  down  into  a  vessel  placed  to 
receive  it,  at  the  bottom  of  a  circular  groove  made  below  the  inci- 
sions. The  milk  of  the  date-tree  has  a  sweet  and  agreeable  taste 
when  it  is  new  ;  it  is  very  refreshing,  and  is  ev^n  given  to  sick  peo- 
ple to  drink,  but  it  generally  turns  sour  at  the  end  of  24  hours. 
Old  trees  are  chosen  for  this  operation,  because  the  cutting  of  the 
branches,  and  the  large  quantity  of  sap  which  flowa  from  them> 
greatly  exhaust  them,  and  often  cause  them  to  decay. 

The  male  flowers  of  the  date-tree  are  also  useful.  They  are 
eaten  when  still  tender,  mixed  up  with  a  little  lemon-juice.  They 
are  reckoned  highly  stimulative ;  the  odour  which  they  exhale  is 
probably  the  cause  of  this  property  being  ascribed  to  them. 
These  date-trees  are  very  lucrative  to  the  inhabitants  of  the  desert. 
Some  of  them  produce  20  bunches  of  dates ;  but  care  is  always 
taken  to  lop  off  a  part  of  them,  that  those  which  remain  may  be- 
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come  larger ;  10  or  12  bunches  only  are  left  on  the  most  vigorous 
trees.  It  is  reckoned  that  a  good  tree  produces^  one  year  with 
another,  about  the  value  of  10  or  13  shillings  to  the  proprietor. 
A  pretty  considerable  trade  is  carried  on  with  dates  in  the  interior 
part  of  the  country,  and  large  quantities  of  them  are  exported  to 
France  and  Italy.  The  crop  is  gathered  towards  the  end  of  No- 
vember. When  the  bunches  are  taken  from  the  tree,  they  are  hung 
up  in  some  very  dry  place,  where  they  may  be  sheltered  and  secure 
from  insects. 

Even  the  stones,  though  very  hard,  are  not  thrown  away.  *  They 
give  them  to  their  camels  and  sheep  as  food,  after  they  have  bruised 
them  or  laid  them  to  soften  in  water. 

The  date,  as  well  as  other  trees  which  are  cultivated,  exhibits 
great  variety  in  its  fruit,  with  respect  to  shape,  size,  quality,  and  even 
colour.  There  are  reckoned  to  be  at  least  90  different  varieties. 
Dates  are  very  liable  to  be  pierced  by  worms,  and  they  soon  corrupt 
in  moist  or  rainy  weather. 

From  what  has  been  said,  it  may  easily  be  perceived  that  there 
is,  perhaps,  no  tree  whatever  used  for  so  many  and  so  valuable  pur- 
poses as  the  date-tree. 

ILifm.  De$  Fontaines.  Editor. 

SECTION  XI. 

.  Olive-Tree. 

Oka. — Linn. 

This  genus  includes  seven  known  species^  of  which  the  four  fol- 
lowing are  chiefly  worthy  of  notice. 

1.    O.  Europea, 

Earopcan  Olive. 

An  ever*green  tree  common  to  the  woods  of  the  south  of  France, 
Spain,  and  Italy,  with  lanceolate,  very  entire,  grey,  ferruginous 
leaves,  downy  or  silvery  underneath :  flowers  in  small  axillary 
branches,  small,  white,  with  short  tubes  spreading  open  at  the  top ; 
fruit  a  superior-berried  drupe,  of  an  oblong  spheroidal  form,  and 
of  a  yellowish  green  colour,  turning  black  when  ripe.  This  plant 
•fiords  a  great  abundance  of  varieties  and  sub* varieties,  differing 


Digitized  by  VjOOQ IC 


68  NUTRITIVK    PLANTS. 

chiefly  in  the  shape  of  the  leaf,  or  th«  size  of  the  fruit.  With  a 
little  protection  in  severe  frost,  it  may  be  maintained  against  walls 
in  the  neighbourhood  of  London;  and  in  Devonshire  it  will  grow 
as  a  standard  in  more  open  stituations,  and  is  seldom  ii^ured  by  the 
frosts :  but  we  have  not  warmth  of  climate  enough  to  bring  the 
fruit  to  perfection. 

The  olive  abroad  is  easily  propagable  by  shoots ;  but  the  best 
of  bearing  trees  are  reared  from  grafts  on  the  stocks  of  olives  of 
an  inferior  kind.  Olive-shoots  are  ingrafted  when  in  flower :  the 
trees  are  commonly  planted  in  the  form  of  a  quincunx,  and  in  rows 
at  a  considerable  distance  from  one  another.  Between  the  rows 
vines  are  usually  planted,  or  grain  is  sown.  Like  many  other  fruit- 
trees,  olives  bear  well  only  once  in  every  two  years.  In  England 
the  oKve  is  propagated  by  layers  alone.  . 

Olives  have  an  acrid,  bitter,  and  extremely  unpleasant  taste, 
though  pickling  renders  them  less  disagreeable ;  and  fashion,  that 
regulates  our  food  as  well  as  our  dress,  has  so  long  and  so  generally 
proposed  them  as  a  luxury,  that  the  unpleasantness  of  their  taste 
is  gradually  gotten  the  better  of,  and  even  reUshed  by  those  who 
are  much  accustomed  to  them.  The  Lucca  olives^  which  are  smaller 
thap  the  other  sorts,  have  the  weakest  taste ;  the  Spanish,  which 
are  the  largest,  have  the  strongest ;  the  Provence,  which  are  of  a 
middle  size,  are  usually  most  approved. 

Olives  designed  for  preservation  are  gathered  before  they  are 
ripe.  The  art  of  preparing  them  consists  in  divesting  them  of  their 
bitterness,  in  preserving  their  green  colour,  and  in  impregnating 
them  with  a  brine  of  aromatised  sea-salt,  which  very  much  improves 
the  taste  they  would  otherwise  possess.  In  some  parts  of  Pro- 
vence, after  the  olives  have  lain  some  time  in  the  brine,  they  remove 
them,  take  out  the  kernel,  and  put  a  caper  in  its  place.  These  olives 
are  preserved  in  the  purest  oil ;  and  when  prepared,  strongly  stimu* 
late  the  stomach  in  winter.  Ripe  olives  are  eaten  without  any  pre- 
paration, excepting  a  little  seasoning  of  pepper,  salt,  and  oil ;  for 
they  are  extremely  tart,  bitter,  and  erosive. 

The  most  valuable  part  of  the  olive,  however,  is  its  oil.  The  quan* 
tity  of  this  depends  upon  the  nature  of  the  soil  in  which  the  plant 
grows,  on  the  kind  of  olive  which  is  cultivated,  on  the  care  taken 
in  gathering  and  expressing  the  fruit,  and  on  the  separation  of  the 
part  to  be  extracted.     If  the  olives  be  unripe,  the  oil  will  be  intole- 
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rably  bitter;  if  oi^r-ripe^  it  wi)l  be  uoguinous.  The  kind  of  tree* 
that  yield  coarse  oil  have  this  property :  they  are  still,  however,  ex- 
pressed for  the  use  of  lamps  and  soaperies. 

The  olives  for  expression  are  gathered  in  November  or  Decern* 
ber.  They  should  be  put  in  hair  or  woollen  bags,  and  pressed 
immediately,  to  obtain  a  pure  and  fine  oil :  for  inferior  purposes 
they  may  remain  in  heaps,  and  be  pressed  with  less  care  in  the 
gross.  The  fruits  are  first  bruised  in  a  round  trough,  under  a  mill- 
stone, rolling  perpendicularly  over  them;  and  when  sufficiently 
mashed  are  put  into  the  trough  of  an  olive^press,  bearing  down 
upon  them  by  means  of  a  strong  screw.  By  turning  the  screw  all 
the  liquor  is  pressed  out  of  the  olives,  and  is  called  virgin-oil ;  afler 
which  hot  water  being  poured  upon  the  remainder  in  the  press,  a 
coarser  oil  is  obtained.  Olive-oil  will  not  keep  good  longer  than  a 
year ;  after  which  period  it  becomes  rancid. 

Oil  of  olives  is  largely  employed  in  medicine  in  the  form  of  bal- 
sams, liniments,  emollients,  and  ointments.  It  is  found  useful  as 
an  antidote  against  the  poison  of  vipers,  and  insects  of  various 
kinds.  The  best  soap  is  made  of  it,  mixed  with  Alicant  salt-wort 
and  quick-lime. 

2.  O.  Capensis, 
Cape  Olive. 

A  shrub,  with  a  straight  jointed  trunk ;  leaves  ovate,  very  entire, 
flat  or  waved,  paler  beneath ;  flowers  white,  small,  in  racemes,  ap- 
pearing in  June  and  July. 

3.  O.  Americana. 

American-Olire. 

A  plant  with  leaves  opposite,  lanceolate  elliptic,  very  entire,  ever- 
green ;  racemes  narrowed,  axillary ;  all  the  bractes  permanent,  con- 
nate, small ;  segments  of  the  corol  resolute ;  male  and  female  flowers 
00  the  same  plant  with  hermaphrodites. 

4.  O.  Pragrans. 
Sweet-scented  Olive. 
A  large  tree  of  Japan ;  branches  obscurely  four-cornered ;  leaves 
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decuisate,  lanceolate,  serrate ;  pedunckt,  lateral,  aggregate,  one- 
flowered,  very  fragrant. 

[Paniologia. 

SBCnON    XII. 

Vine. 

Vitis.~LiNN. 

Of  this  genus  of  plants  we  know  twelve  species,  natives  of  the 
East  or  of  America,  with  the  exception  of  the  comnon  vine,  which 
IS  found  in  all  temperate  countries.    The  following  are  cultivated. 

1;  V.  vinifera.    Common  vine. 

3.  V.  Indica.    Indian  vine. 

3.  V.  laciniosa.    Parsley-leaved  vine. 

4.  V.  arborea.    Pepper  vine. 

The  first  is  of  by  far  the  most  consequence :  and  it  is  character- 
ised by  having  lobed,  sinuate,  naked  leaves.  It  has  an  .abundance 
of  varieties,  which  we  have  neither  space  to  detail,  nor  can  perceive 
any  utility  in  attempting  to  do  so.  They  arealike  propagated  from 
layers  or  cuttings.  The  former  is  the  method  usually  practised,  but 
the  latter  seems  much  the  better.  In  order  to  propagate  vines  by 
cuttings,  such  shoots  should  be  chosen  as  are  strong  and  well- 
ripened,  of  the  last  year's  growth ;  and  these  should  be  cut  from 
the  old  vine,  just  below  the  place  where  they  were  produced,  taking 
a  knot  of  the  two  years  wood  to  each,  which  should  be  pruned 
smooth.  The  upper  part  of  the  shoot  should  then  be  cut  off,  so  as 
to  leave  the  cutting  about  sixteen  inches  long.  These  cuttings  are  to 
be  placed  with  their  lower  part  in  the  ground,  in  a  dry  place,  laying 
some  litter  about  their  roots,,  to  prevent  them  from  drying.  Here 
they  shouk)  remain  till  the  beginning  of  April,  which  is  the  time  to 
plant  them.  They  are  then  to  be  taken  up  and  wiped  clean,  and 
if  very  dry,  they  should  stand  with  their  lower  parts  in  water  six  or 
eight  hours.  Then,  having  prepared  the  beds  for  them,  they  are 
to  be  set  at  about  six  feet  distance  from  each  other,  making  their 
heads  slant  a  little  towards  the  wall.  The  cutting  is  to  be  so  buried 
in  the  ground,  that  only  the  uppermost  bud  be  upon  a  level  with 
the  surface ;  the  earth  is  then  to  be  well  closed  about  the  plant, 
and  a  little  mould  heaped  up  over  the  eye  of  the  bud,  to  keep  it 
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from  drying.  After  this  no  more  trouble  is  necessary  than  to  keep 
the  ground  dear  from  weeds,  and  to  nail  up  the  shoot  as  it  grows, 
to  the  wall,  rubbing  off  the  side  shoots.  The  Michaelmas  following, 
if  the  cuttings  have  produced  strong  shoots,  they  should  be  pruned 
down  to  two  eyes.  In  the  spring  following  the  ground  is  carefully 
to  be  dug  up  about  the  shoou,  and  the  stalks  to  be  earthed  up  to 
the  first  eye.  During  the  summer  all  the  lateral  shoots  must  be 
rubbed  off  as  they  appear,  and  only  the  two  from  the  two  eyes 
which  were  led  must  be  encouraged ;  these,  as  they  grow,  are  to 
be  oaHed  up  against  the  wall;  and  in  the  middle  of  July  they 
should  be  shortened,  by  nipping  off  their  tops,  and  this  will  greatly 
strengthen  the  shoot.  At  the  Michaelmas  following  these  should 
be  pruned,  leaving  them  each  three  eyes>  if  strong ;  but  if  weakly, 
only  two.  The  next  summer  there  will  be  two  shoots  from  each 
shoot  of  the  last  year's  wood;  but  if  there  should  be  two  from  one 
eye,  which  is  sometimes  the  case,  the  weaker  is  to  be  rubbed  off 
At  Midsummer  the  ends  of  the  shoots  are  to  be  pinched  off  as  be- 
fore ;  aH  the  weak  lateral  shoots  are  to  be  displaced,  as  in  the  pre- 
ceding summer.  And  the  whole  management  is  to  be  the  same. 
This  is  ail  the  culture  necessary  to  young  vines. 

As  to  the  management  of  grown  vines,  it  is  to  be  observed,  that 
these  rarely  produce  any  bearing  shoo^  from  wood  that  is  more 
than  one  year  old ;  the  great  care  must  therefore  be  always  to  have 
plenty  of  this  wood  in  every  part  of  the  tree.  The  bearing  shoots 
for  the  folk)wing  year  should  be  left  at  the  pruning  with  four  eyes 
each.  The  under  one  of  these  does  not  bear,  and  consequently 
there  are  only  three  which  do.  Many  leave  more  eyes  on  the 
shoots^  that  they  may  have  more  fruit,  which  is  the  consequence ; 
but  then  the  fruit  is  much  poorer;  and  this  is  so  well  known  in  the 
wine  countries,  that  there  are  laws  to  direct  that  no  more  than  such 
a  number  of  eyes  are  to  be  left  on  each  shoot,  for  the  grapes  would 
else  be  of  a  poor  juice,  and  destroy  the  reputation  of  their  wine. 
Each  of  the  three  eyes  left  will  produce  two  or  three  bunches ;  so  that 
each  shoot  will  give  six  or  nine  bunches,  which  is  as  much  as  it  can 
bring  to  any  perfection.  The  shoots  must  be  laid  in  at  about  eigh- 
teen inches  asunder  against  the  wall ;  for  if  they  are  closer,  when 
the  side- shoots  are  produced  there  will  be  no  room  to  train  them 
in  upon  the  wall ;   and  the  largeness  of  the  leaves  of  the  vine 
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requires  abo  that  tbe  shooU  shouk)  be  at  a  proportionable  dis- 
tance. 

The  best  season  for  pruning  vines  is  the  end  of  September,  or 
beginning  of  October.  The  cut  is  always  to  be  made  just  above 
the  eye,  and  sloped  backwards  from  it,  that  if  it  bleed,  the  juice 
may  not  run  upon  the  bud ;  and  where  there  is  an  opportunity  of 
cutting  down  some  young  shoots  to  two  eyes,  to  produce  vigorous 
shoots  for  the  next  year's  bearing,  it  should  always  be  done.  In 
May,  when  the  vines  are  shooting,  they  should  be  ]o<^ed  over, 
and  all  the  shooU  from  the  M  wood  should  be  rubbed  off,  as  also 
the  weaker,  whenever  there  are  two  produced  from  one  eye.  Dur- 
ing the  month  of  May  the  branches  must  l>e  nailed  up  against  the 
wall  as  they  shoot,  and  toward  the  latter  end  of  this  month  the  ends 
of  the  bearing  branches  should  be  nipped  oflT,  which  will  greatly 
strengthen  the  fruit.  Those,  however,  which  are  to  bear  the  next 
year,  should  not  be  stopped  before  the  beginning  of  July. 

The  uses  to  which  the  fruit  of  this  valuable  tree  is  applied  are 
well  known.  The  vine  was  introduced  by  the  Romans  into  Britain, 
and  appears  to  have  very  soon  become  common.  Few  ancient  mo- 
nasteries were  destitute  of  a  vineyard,  and  all  the  oldest  ruins  con- 
tain traces  of  such  a  plantation.  Malmsbury  points  out  the  county 
of  Gloucester  as  excelling  every  other  part  of  the  country,  in  his 
time,  in  tbe  number  and  richness  of  its  vineyards.  In  an  early  period 
of  our  history  the  ble  of  Ely  was  expressly  denominated  the  isle  of 
Vines  by  the  Normans.  Vineyards  are  noticed  in  the  Doomsday- 
t>ook,  as  also  by  Bede,  as  early  as  the  commencement  of  the  eighth 
century.  Wine  was  paid  at  this  period  as  a  common  tithe.  The 
bishop  of  Ely,  shortly  after  the  conquest,  appears  to  have  received 
at  least  three  or  four  tuns  of  wine  annually  as  tithes  from  the  vines 
in  his  diocese,  and  in  his  leases  he  made  frequent  reservations  of  a 
certain  quantity  of  wine  by  way  of  rent.  Many  of  these  were  little 
inferior  to  the  French  in  sweetness. 

Gaul  was  totally  without  vines  in  the  days  of  Cssar ;  yet  not  only 
this  province,  but  the  interior  of  the  country,  was  largely  stocked 
so  early  as  the  time  of  Strabo.  In  the  reign  of  Vespasian  France 
became  famous  for  her  vineyards,  and  even  exported  its  wines  to 
Italy. 

In  the  age  of  LucuUus,  however,  even  the  Romans  themselves 
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were  seldoai  able  to  regale  themselves  with  wine.  Italy  raised 
but  little;  and  the  foreign  wines  were  so  expensive  that  they 
were  rarely  produced  even  at  entertainments;  and  when  they 
were,  every  guest  was  only  indulged  with  a  single  draught.  But 
in  the  seventh  century  afler  the  founding  of  the  city,  as  their 
conquests  augmented  the  degree  of  their  wealth  and  enlarged 
the  sphere  of  their  luxury,  wines  became  an  object  of  particular 
attention.  Vaults  were  now  constructed,  and  gradually  became 
well-stocked,  and  the  wines  of  the  country  acquired  a  consi- 
derable character.  The  Falemian  arose  immediately  into  great 
repute  ;  the  fashion  for  it,  bowe\'er,  progressively  gave  way ;  others 
rose  into  greater  favour,  and  especially  that  of  Florence,  towards 
the  close  of  the  above  century ;  and  the  more  westerly  parts  of 
Europe  were  at  once  subjugated  by  the  arms  of  Italy,  and  exhila- 
rated by  her  wines. 

Vine  leaves  and  the  tendrils  have  an  astringent  taste,  and  were 
formerly  used  in  diarrhoeas,  haemorrhages^  and  other  disorders  re- 
quiring refrigerant  and  styptic  medicines.  The  juice  or  sap  of  the 
vine,  called  lachryma,  has  been  recommended  in  calculous  disor- 
ders ;  and  it  is  said  to  be  an  excellent  application  to  weak  eyes  and 
specks  of  the  cornea.  The  unripe  fruit  has  a  harsh,  rough,  sour 
taste;  its  expressed  juice,  called  verjuice,  was  formerly  much 
esteemed,  but  is  now  superseded  by  the  juice  of  lemons :  for  exter- 
nal use,  however,  particularly  in  bruises  and  pains,  verjuice  is  still 
employed,  and  considered  to  be  a  very  useful  application. 

The  fruit  of  some  of  the  varieties  in  Persia  are  so  large  that  a 
single  grape  is  sufficient  for  a  mouthful. 

Vines  were  transplanted  to  the  Cape  op  Good  Hope  from  the 
Rhine,  from  Persia,  and  many  other  countries,  and  are  so  vastly 
increased,  and  yield  so  plentifully,  that  the  Cape  Europeans  have 
much  more  wine  than  they  can  drink,  and  sell  a  great  deal  to  the 
ships  that  touch  there. 

Constantia,  a  place  visited  by  all  strangers,  is  a  neat  Dutch  farm, 
about  eight  miles  from  the  Cape ;  remarkable  for  its  fine  wines, 
both  red  and  white,  which  are  much  esteemed  every  where,  as  well 
on  account  of  their  richness  as  their  scarcity.  The  grapes  of  this 
vineyard,  owing  to  some  peculiar  property  in  the  soil,  are  superior 
to  any  other  in  the  country.  The  vintage  is  in  autumn,  which  is 
about  March  and  April.  The  Cape  wines,  by  being  kept  about 
two  years,  acquire  the  taste  of  sack ;  and  such  as  have  been  kept 
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six  years,  ^Brkle  like  old  hock,  and  are  a«  racy  as  the  fiaest 
Canary. 

Tbm  is  scarce  a  cottage  in  all  the  colonics  without  a  vineyard ; 
and  ihere  are  few  settlers  who  do  not  produce  from  their  own  fine- 
yards  a  plentiful  provision  of  wine  for  themselves  and  families. 

Though  ^  wine  of  Canaria,  or  the  Canary  Islands,  is  good, 
it  hath  not  such  a  body  as  that  of  Tenerifle,  and  is  therefore  less  fit 
for  exportation,  yet  many  pipes  of  it  are  annually  sent  to  the  Spanish 
West  Indies. 

'*  If  we  were  to  judge,'*  says  Captain  Cook,  "  from  the  appear- 
ance of  the  country  in  the  neighbourhood  of  Santa  Cruz,  it  might 
be  concluded  that  the  island  of  Teneri^  is  a  barren  spot,  insuffi- 
cient to  maintain  its  own  inhabitants ;  however,  the  ample  supplies 
which  we  received  convinced  us  that  they  had  enough  to  spare  for 
visitors.**  In  the  month  of  August,  when  our  navigator  touched 
here,  he  found  grapes,  figs,  pears,  mulberries,  and  musk  melons : 
and  the  island  produces  a  variety  of  other  fruit,  which  was  not  at  that 
time  in  season.  These  advantaged  led  Captain  Cook  to  recommend 
the  island  of  Teneriflfe  as  a  more  eligible  place  than  Madeira,  for 
ships  bound  on  k>ng  voyages  to  touch  at,  notwithstanding  the  supe- 
rior excellence  of  the  wine  at  the  latter  island  ;  but  then  the  differ- 
ence of  price  is  in  proportion,  for  the  best  Teneriffe  wine  sells  for 
twelve  pounds  a  pipe,  whilst  a  pipe  of  the  best  MadeiVa  costs  con- 
siderably more  than  double  that  sum.  Formerly  there  was  made 
at  Tenerifife  a  great  quantity  of  Canary  sack,  which  the  French  call 
Vin  de  Mahresia,  and  we,  corruptly  afler  them.  Malmsey  (from 
Malvesia,  a  town  in  the  Morea,  famous  for  such  luscious  wine.)  In 
the  last  century,  and  still  later,  much  of  this  wine  was  imported  into 
England ;  but  not  more  than  fifty  pipes  of  diis  sort  of  wine  were 
made  on  the  island  when  Mr.  Glass  was  there,  and  he  says  the 
natives  gathered  the  grapes  when  green,  and  made  a  dry,  hard  wine 
of  them,  fit  for  hot  climates.  Of  this  sort  forty  thousand  pipes  are 
annually  made,  the  greatest  part  of  which  is  either  consumed  on 
the  island,  or  made  into  brandy,  and  sent  to  the  Spanish  West 
Indies.  About  six  thousand  pipes  were  exported  every  year  to 
North  America,  while  the  trade  thither  was  uninterrupted; 
in  return  for  which  the  Americans  sent  corn,  the  growth  of 
which  on  the  island  is  not  sufficient  to  maintain  its  inhabitants. 
The  Tenenffe  wine,  when  about  two  or  three  years  old,  can  hardly 
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be  diiUngiikhed  from  Madeira,  but  after  four  jetrs  of  age  it  be- 
comes 80  sweet  and  roellow,  that  it  resemUes  Uie  wine  of  Malaga 
in  Spain.  This,  like  all  the  other  Canary  islands,  abounds  with 
Ochilla  weed. 

On  the  east  side  of  the  isbod  of  Palma  good  wines  are  produced^ 
which  hare  a  di£feptat  taste  and  flavour  from  those  of  Tenerifie : 
the  dry  wine  w  small  bodied,  and  of  a  yellow  colour.  The  awlve- 
sia,  or  sack,  is  not  so  luscious  or  strong  as  that  of  Tenerifle ;  but 
on  its  being  about  three  years  oU,  H  •btains  the  rich  flavour  of  a 
ripe  pine-apple.  Thcue  smes,  however,  are  very  difficult  to  pre- 
«fve,  flspmaHy  when  exported  to  cold  climates^  where  they  fre- 
(juently  tarn  sour. 

The  manner  of  making  wine  at  Madeira  is  extremely  sim^. 
The  grapes  are  put  into  a  square  wooden  vessel,  the  dimen- 
sions of  which  are  proportioned  to  the  size  of  the  vineyard  to 
whkh  it  belongs.  The  servants  then,  having  taken  off  their  stock- 
ings and  jackets,  get  into  it,  and  with  their  feet,  hands,  and  elbows, 
press  out  as  much  of  the  juice  as  they  can.  The  stalks  are  after- 
wards collected,  and  being  tied  together  with  a  rope,  are  put  under 
.a  square  piece  of  wood,  which  b  pressed  down  upon  them  by  a  lever, 
with  a  stone  tied  to  the  oid  of  it.  The  inhabitants  have  made 
so  little  improvement  in  knowledge  or  art,  that  they  have  not,  till 
wAm  tbe  last  thirty-three  years  (from  1787,)  brought  all  the 
fruit  of  a  vineyard  to  be  of  one  sort,  by  engrafting  their  vines.  It 
is  observable  of  the  Madeira  whies,  that  they  are  greatly  improved 
by  the  heat  of  the  sun ;  and  a  pipe  of  wine  which  has  been  carried 
across  the  line,  when  brought  to  Europe,  acquires  a  considerable 
value.  In  the  whole  island  they  annually  make  about  twenty-eight 
thousand  pipes,  eight  thousand  of  which  are  drank  there,  and  the 
rest  exported,  the  greatest  part  being  sent  to  the  West  Indies,  espe- 
cially to  Barbadoes. 

Chios,  or  Scio,  another  celebrated  vine -country,  called  by  the 
Turiu  Sacki  Saduci,  is  one  of  the  most  beautiful  and  pleasant  islands 
in  the  Archipelago.  It  is  situated  near  the  coast  of  Natolia,  to  the 
north-west  of  Samoa,  and  to  the  south  of  Mytelene,  and  extends 
from  dS^'  8^  to  38^  37^  north  latitude.  It  is  thirty  miles  in  length, 
and  fifteen  in  breadth. 

"  The  island  of  Chios,  now  Scio,*'  says  Dr.  Chandler,  who  tra- 
velled into  Asia  Minor,  at  the  expense  of  the  Society  of  Dilettanti, 
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^'  is  by  Strabo  reckoned  nine  hundred  stadia,  or  one  hundred  and 
twelve  miles  and  a  half  in  circuit,  and  about  four  hundred  stadia,  or 
fifty  miles,  fVom  the  island  of  Mytelene.  The  principal  mountain, 
called  by  the  ancients  Pelinaeus,  presents  to  view  a  long  lofty  range 
of  bare  rock,  reflecting  the  sun's  rays,  but  towards  its  base  it  is  well 
cultivated,  and  rewards  the  labours  of  the  husbandman  by  its  rich 
produce.  The  slopes  are  clothed  with  vines ;  the  groves  of  lemon, 
orange,  and  citron  trees,  regularly  planted,  at  once  perfume  the  air 
with  the  odour  of  their  blossoms,  and  delight  the  eye  with  their 
golden  fruit  Myrtles  and  jessamines  are  interspersed  with  cypresses, 
olive,  and  palm  trees ;  amidst  these  the  tall  minares  rise,  and  white 
houses  glitter,  dazzling  the  beholder/'  It  is,  however,  a  considera- 
ble deduction  from  the  happiness  which  the  inhabitants  of  so  de- 
lightful a  spot  might  otherwise  ei^joy,  that  the  island  is  very  subject 
to  earthquakes. 

The  vineyards  of  Scio  have  been  ever  celebrated.  They  still  form 
a  considerable  part  of  the  riches  of  this  island  :  its  wines,  so  boasted 
of  by  the  ancients,  continue  to  deserve  their  reputation  ;  and  im- 
mortalized by  Virgil,  still  '  taste  sweet  in  song.' — Eel.  V. 

Antefocum,  sifrigut  erit ;  si  messis,  in  umbra  ; 
Vina  novum  fundam  calatkit  Arvisia  nectar. 

The  ritual  feast  shall  overflow  with  wine^ 
And  Chios  richest  nectar  shall  be  thine ; 
On  the  warm  hearth  in  winter's  chilling  hour 
We'll  sacrifice ;  at  summer  in  a  bow'r. 

Wartoh. 

In  some  parts  of  the  Mark  op  Brandenburg  the  inhabitants 
apply  themselves  to  the  cultivation  of  the  vine.  Near  Potsdam  are  a 
great  number  of  vineyards,  for  the  planting  of  which  the  Elector 
Frederick  William  caused  layers  to  be  brought  from  the  best  wine 
countries. 

The  south  side  of  the  country  of  Hohenlohe,  in  the  circle  of 
Franconia,  has  vineyards  extending  several  miles. 

Vines  are  much  cultivated  in  Italy.  In  autumn  the  vintage  is  a 
time  of  general  festivity,  when  the  common  people  give  themselves 
up  to  all  manner  of  licentiousness. 
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The  Spanish  Wines^  particularly  sack,  are  eagerly  bought  up 
by  foreign  nations ;  and  the  value  of  the  wines  and  raisins  annually 
exported  out  of  the  country,  about  Malaga  alone,  amounts  to  a 
million  and  a  half  of  piastres,  an  imaginary  coin  of  about  three  shil- 
lings and  seven-pence  value.  The  wine  produced  in  the  kingdom 
of  Old  Castile  is  excellent. 

The  country  round  Malaga  is  covered  with  vines  and  the  greatest 
variety  of  fruit;  it  yields  a  very  beautiful  prospect,  both  from  the 
land  and  sea.  Their  wines,  raisins,  oranges,  lemons,  almonds,  figs, 
and  other  fruit,  are  well  known,  from  the  large  quantities  imported 
to  England,  beside  those  sent  into  other  parts  of  Europe;  so  that 
the  duties  paid  to  the  king  are  computed  to  produce  annually  eight 
hundred  thousand  ducats. 

The  grape  which  produces  the  wine  of  Portugal,  is  chiefly  cul- 
tivated near  Oporto,  and  hence  is  derived  the  name  of  Port  Wine. 

France  produces  great  abundance  and  variety  of  wines,  the  cul- 
tivation of  the  vine  having  been  attended  to  in  almost  all  the  pro- 
vinces, and  is  probably  not  less  regarded  since  the  revolution  in 
that  country.  Among  the  several  French  wines,  that  of  Cham- 
pagne is  most  esteemed,  it  being  a  good  stomachic,  racy,  and  in 
taste  and  flavour  exquisite,  with  an  agreeable  tartness.  That  of 
Burgundy,  th(;  best  of  which  is  produced  about  Beaume,  has  a  fine 
colour,  and  a  pleasant  taste.  The  wines  of  Angers  and  Orleans  are 
also  delicate,  but  heady.  In  Poictou  is  produced  a  while  wine  that 
resembles  Rhenish.  The  neighbourhood  of  Bourdeaux,  and  the 
lower  parts  of  Gascony,  produce  excellent  wines.  Pontac  grows 
in  Guienne.  Muscadel  and  Frontignac  are  the  delicious  products 
of  Languedoc.  Between  Valence  and  St.  Valiere,  along  the  banks 
of  the  Rhone,  is  produced  a  very  agreeable,  but  roughish  red  wine, 
that  has  a  taste  not  unlike  that  of  bilberries ;  it  is  named  hermitage, 
and  is  considered  as  very  wholesome. 

Sterne  calls  the  Bourbonnois  **  the  sweetest  part  of  France ;"  and 
speaks  in  raptures  of  travelling  through  it  '*  in  the  hey-day  of  the 
vintage,  when  nature  is  pouring  her  abundance  into  every  one*s  lap. 
A  journey,  through  each  step  of  which  music  beats  time  to  labour, 
and  all  her  children  are  rejoicing  as  they  carry  in  their  clusters.** 
[Chandler.  Uawksworih,  Kinderslty,  Pantologia, 
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SBCTION   XIII. 

Sugar, 

Sugar  is  produced,  to  a  certain  extent,  by  almost  all  vegetables, 
and  from  different  parts  of  the  plant,  but  chiefly  the  stem,  root, 
and  flower ;  and  there  are  many  of  them  in  which  the  quantity 
is  sufficient  to  enable  the  grower  to  collect,  concentrate,  and 
purify  it  for  use.  Of  these  the  chief  are  the  saccharum  officina* 
rum,  or  sugar*cane ;  the  acer  saccharinum,  or  sugar*maple,  and  a 
variety  of  beta,  denominated  the  red  beet-root.  Besides  these,  the 
inhabitants  of  New  Spain  procure  sugar  from  the  agave  Americana, 
and  others  from  the  asclepias  syriaca,  and  zea  mays,  or  Indian  corn. 
Nor  are  the  inhabitants  of  high  northern  latitudes  wholly  destitute 
of  vegetables  which  furnish  this  useful  article ;  for  at  Kamschatka 
it  is  obtained  from  the  heraleum  syphondylium,  and  the  fucus 
saccharinus. 

Sugar,  when  pure,  is  perfectly  transparent ;  and  if  crystallized, 
colourless;  but  when  granular,  of  a  pure  glossy  white,  soluble  in 
water  and  alcohol,  without  smell,  and  with  the  taste  of  simple 
sweetness,  totally  void  of  flavour.  It  melts  by  heat  into  a  dear, 
yellowish,  tenacious  liquid ;  and  when  kindled,  bums  with  a  strong 
flame,  and  a  very  pungent  acid  vapour.  With  the  nitric  acid  it  is 
convertible  chiefly  into  the  oxalic  acid.  It  is  a  most  powerful  anti- 
septic, and  is  one  of  the  most  grateful  and  (when  in  mixture)  one  of 
the  most  nutritive  of  all  the  alimentary  substances  derived  from  the 
vegetable  kingdom.  Sugar  is  never  found  pure,  and  very  rarely 
in  a  state  pproaching  to  purity  f  for  it  ift  always  intimately  com- 
bined with  mucilage  and  other  vegetable  principles,  to  which  it 
largely  imparts  its  peculiar  taste. 

Cane  Sugar, 

Saocbaram  offiehiamiu.— Linn. 

The  plant  from  which  this  useful  material  is  commonly  ob- 
tained is  the  saccharum  ofiicinarum  of  Linnaeus.  It  is  prepared 
from  the  expressed  juice  boiled  with  the  addition  of  quick-lime,  or 
common  vegetable  alkali.  It  may  be  extracted  also  from  a  number 
of  plants,  as  the  maple,  birch,  wheat  corn,  beet-root,  skirret,  pars- 
nips, dried  grapes,  &c.  by  digesting  in  alcohol.  The  alcohol  dis- 
solves the  sugar,  and  leaves  the  extractive  matter  untouched,  which 
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faUs  to  the  bottom.  It  may  be  taken  into  the  stomach  in  very 
Jarge  quantities^  without  producing  any  bad  consequences,  although 
proofs  are  not  wanting  of  its  mischievous  etilects,  by  relaxing  the 
stomach,  and  thus  inducing  disease.  It  is  much  used  in  pharmacy, 
as  it  forms  the  basis  of  syrups,  lozenges,  and  other  preparations.  It 
is  very  useful  as  a  medicine,  to  favour  the  solution  or  suspension  of 
r^ins,  oils,  &c.  in  water,  and  is  given  as  a  purgative  for  infants. 

Sugar  is  every  where  the  basis  of  that  which  is  called  sweetness. 
Its  presence  is  previously  necessary,  in  order  to  the  taking  place  of 
vinous  fermentation.  Its  extraction  from  plants  which  afford  it 
in  the  greatest  abundance,  and  its  refinement  for  the  common  uses 
of  life,  in  a  pure  and  separate  state,  are  among  the  most  important 
of  the  chemical  manufactures.  The  sugar-cane,  however,  yields 
sugar  in  a  proportion  so  much  larger  than  that  in  which  the  same 
matter  is  to  be  obtained  from  any  other,  that  only  this  cane  has 
been  as  yet  cultivated  expressly  for  the  purpose  of  affording  sugar 
to  the  extraction  of  the  manufacturer,  lliis  cane  has  been  from 
the  most  ancient  times  known  in  Asia.  Of  its  produce,  some  small 
proportion  appears  to  have  been,  during  the  greatness  of  ancient 
Rome^  imported  by  circuitous  channels  into  Europe.  In  the  pro* 
gress  of  the  sub^uent  age$,  the  plant  itself  became  known  in  Eu- 
rope, and  was  introduced  into  cultivation.  Before  the  data  of  the 
discovery  of  America,  it  was  no  uncommon  cultivation  in  Spain: 
the  Spaniards  carried  out  plants  of  the  sugar-cane  to  America; 
but  the  plant  had  been,  even  before,  propagated  in  this  hemisphere. 
They  had  not  long  been  seated  in  their  new  colonial  territories 
before  they  made  sugar  a  principal  article  in  their  agriculture  and 
manufacture.  It  has  continued  ever  since  to  be  the  principal  pro- 
duce of  the  European  colonial  territories  in  the  West  India  isles. 
It  is  produced  also  in  very  large  quantities  in  the  East.  The  Anglo- 
Americans  extract  it  from  the  maple-tree.  The  cane  is  a  produce 
of  all  the  South  Sea  isles  of  late  discovery. 

The  following  is  the  mode  of  its  manufacture  in  the  West  Indies. 
The  plants  are  cultivated  in  rows,  on  fields  enriched  by  such  ma- 
nures as  can  most  easily  be  procured,  and  tilled  with  the  plough. 
They  are  annually  cut.  The  cuttings  are  carried  to  the  mill.  They 
are  cut  into  short  pieces,  and  arranged  in  small  bundles.  The  mill 
is  wrought  by  water,  wind,  or  cattle.  The  parts  which  act  on 
the  canes  are  upright  cylinders.     Between  these  the  canes  are  in- 
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serted,  compressed^  squeezed  till  all  their  juice  is  obtained  from 
them,  and  are  themselves,  sometimes,  even  reduced  to  powder. 
One  of  these  mills,  of  the  best  construction,  bruises  cane  to  such  a 
quantity  as  to  afibrd  in  one  day,  10,000  gallons  of  juice,  when 
wrought  with  only  ten  mules.  The  expressed  juice  is  received  into  a 
leaden  bed.  It  is  thence  conveyed  into  a  vessel  called  the  receiver. 
The  juice  is  found  to  consist  of  eight  parts  of  pure  water,  one  part 
of  sugar,  one  part  of  oil  and  gummy  mucilage.  From  the  greener 
parts  of  these  canes  there  is  apt  to  be  at  times  derived  an  acid  juice, 
which  tends  to  bring  the  whole  unseasonably  into  a  state  of  acid  fer- 
mentation. Fragments  of  the  ligneous  part  of  the  cane,  some  por- 
tions of  mud  or  dirt,  which  unavoidably  remain  on  the  canes,  at  the 
blackish  substance  called  the  crust,  which  coated  the  canes  at  the 
joints,  are  also  apt  to  enter  into  contaminating  mixture  with  the 
juice.  From  the  receiver  the  juice  is  conducted  along  a  wooden 
gutter,  lined  with  lead,  to  the  boiling-house.  In  the  boiling-house  it 
is  received  into  copper*pans,  or  cauldrons,  which  have  the  name  of 
clarifiers.  Of  these  darifiers  the  number  and  the  capacity  must  be 
proportioned  to  the  quantity  of  canes,  and  the  extent  of  the  sugar 
plantation  on  which  the  work  is  carried  on.  Each  clarifier  has  a 
syphon  or  cock,  by  which  the  liquor  is  to  be  drawn  ofT.  Each 
hangs  over  a  separate  fire;  and  this  fire  must  be  so  confined,  that 
by  the  drawing  of  an  iron  slider,  fitted  to  the  chimney,  the  fire  may 
at  any  time  be  put  out.  In  the  progress  of  the  operations,  the 
stream  of  juice  from  the  receiver  fills  the  clarifier  with  fresh  liquor. 
Lime  in  powder  is  added,  in  order  to  take  up  the  oxalic  acid  and  the 
carbonaceous  matters  which  are  mingled  with  the  juice.  The  lime 
also  in  the  new  salts,  into  the  composition  of  which  it  now  enters, 
adds  itself  to  the  sugar>  as  a  part  of  ths^t  which  is  to  be  retained  by 
the  process.  The  lime  is  to  be  used  in  the  proportion  of  somewhat 
less  than  a  pint  of  this  substance  to  every  hundred  gallons  of  li- 
quor. When  it  is  in  too  great  quantities,  however,  it  is  apt  to  de* 
stroy  a  part  of  the  pure  saccharine  matter.  Some  persons  employ 
alkaline  ashes,  as  preferable  to  lime,  for  the  purpose  of  extracting 
the  extraneous  matter ;  but  it  is  highly  probable  that  lime,  judiciously 
used,  might  answer  better  than  any  other  subslance  whatsoever. 
The  liquor  is  now  to  be  heated  almost  to  ebullition.  The  heat  dis- 
solves the  mechanical  union,  and  thus  favours  the  chemical  changes 
in  its  different  parts.     When  the  proper  heat  appeant,  from  a  rising 
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scum  on  the  surface  of  the  liquor,  to  have  been  produced,  the  fire 
is  then  extinguished  by  the  application  of  the  damper.    In  this  state 
of  the  liquor,  the  greater  part  of  the  impurities,  being  difierent  in 
specific  gravity  from  the  pure  saccharine  solution,  and  being  also  of 
such  a  nature  as  to  yield  more  readily  to  the  chemical  action  of  heat, 
are  brought  up  to  the  surface  in  a  scum.     After  this  scum  has  been 
sufficiently  formed  on  the  cooling  liquor,  this  liquor  is  carefully 
drawn  ofl^  either  by  a  syphon,  which  raises  a  pure  stream  through 
the  scum,  or  by  a  cock  drawing  the  liquor  at  the  bottom  from  under 
the  scum.    The  scum  in  either  case  sinks  down  unbroken,  as  the 
liquor  (lows;  and  is  now,  by  cooling,  of  such  tenacity,  as  not  to 
bend  to  any  intermixture  with  the  liquor.    The  liquor  drawn,  after 
this  purification,  from  the  boiler,  is  received  into  a  gutter  or  chan- 
nel, by  which  it  is  conveyed  to  the  grand  copper,  or  evaporating 
boiler.    If  made  from  good  canes,  and  properly  clarified,  it  will 
now  appear  almost  transparent    In  this  copper  the  liquor  is  heated 
to  actual  ebullition.    The  scum  raised  to  the  surface  by  the  boiling, 
»  skimmed  off  as  it  rises.    The  ebullition  is  continued  till  there  be 
a  considerable  diminution  in  the  quantity  of  the  liquor.    The  liquor 
DOW  appears  nearly  of  the  colour  of  Madeira  wine.     It  is  at  last 
transferred  into  a  second  and  smaller  copper.    An  addition  of  lime* 
water  is  here  made,  both  to  dilute  the  thickening  liquor,  to  detach 
superabundant  acid,  add  to  favour  the  formation  of  the  sugar.    If 
the  liquor  be  now  in  its  proper  state,  the  scum  rises  in  large  bub* 
bles,  with  very  little  discolouration.    The  skimming  and  the  evapo- 
ration together  produce  a  considerable  diminution  in  the  quantity  of 
the  liquor.     It  is  then  transferred  into  another  smaller  boiler.     In 
this  last  boiler  the  evaporation  is  renewed,  and  continued  till  the 
liquor  is  brought  to  that  degree  of  thickness  at  which  it  appears  fit ' 
to  be  finally  cooled.    The  cooler  is  a  shallow  wooden  vessel  of  con- 
siderable length  and  wideness,  commonly  of  such  a  size  as  to  contain 
a  hogshead  of  sugar;  the  sugar,  as  it  cools,  granulates,  or  runs 
into  an  imperfect  crystallization,  by  which  it  is  separated  from  the 
molasses,  a  mixed  saccharine  matter,  too  impure  to  be  capable  even 
of  this  imperfect  Cf ystallization.    To  determine  whether  the  liquor 
be  fit  to  be  taken  fVom  the  last  boiler,  to  be  finally  cooled,  it  is  ne* 
cessary  to  take  out  a  portion  from  the  boiler,  and  try  separately, 
whether  it  does  not  separate  into  granulated  sugar  and  molasses. 
From  the  cooler  the  sugar  is  removed  to  the  curing-house.    This  is 
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ft  spacious  airy  building.  It  b  provided  with  a  capacious  ci»tem  for 
the  reception  of  molasses,  and  over  the  cistern  is  erected  a  frame  of 
strong  joist- work^  unfilled  and  uncovered.  Empty  hogsheads,  open 
at  the  head,  bored  at  the  bottom  with  a  few  holes,  and  having  a 
stalk  of  plantain  leaf  thrust  through  each  of  the  holes,  while  it  rises 
at  the  same  time  through  the  inside  of  the  hogshead,  are  disposed 
upon  the  frames.  The  mass  of  saccharine  matter  from  the  coolers  18 
put  into  these  hogsheads.  The  molasses  drip  into  the  cistern  through 
the  spongy  plantain  stalks  in  the  holes.  Within  the  space  of  three 
weeks  the  molasses  are  sufficiently  drained  off,  and  the  sugar  remains 
dry.  By  this  process  it  is  at  last  brought  into  the  slate  of  what  is 
called  muscovado,  or  raw  sugar.  This  is  the  general  process  in  the 
British  West  Indies.  In  this  state  our  West  India  sugar  is  imported 
into  Britain.  The  formation  of  loaves  of  white  sugar  is  a  sub- 
sequent process.  In  the  French  West  India  isles  it  has  long  been  cus- 
tomary to  perform  the  last  part  of  this  train  of  processes  in  a  manner 
somewhat  different,  and  which  afibrds  the  sugar  in  a  state  of  greater 
purity.  The  sugar,  when  taken  from  the  cooler,  is  here  put,  not 
into  hogsheads  with  holes  iu  the  bottom  as  above,  but  into  coni- 
cal pots,  each  of  which  has  at  its  bottom  a  hole  half  an  inch 
in  diameter,  which  is  in  the  commencement  of  the  process  stopped 
with  a  plug.  After  remaining  some  time  in  the  pot,  the  sugar 
becomes  perfectly  cool  and  fixed.  It  is  then  removed  out  of  the 
hc4e;  the  pot  is  placed  over  a  large  Jar,  and  the  molasses  are 
suflfered  to  drip  away  from  it.  After  as  much  of  the  molasses  as 
will  easily  run  off  has  been  thus  drained  away,  the  surface  of  the 
sugar  in  the  jar  is  covered  with  a  stratum  of  fine  clay,  and  water  is 
poured  upon  the  clay.  The  water  oozing  gently  tGrough  the  pores 
of  the  clay  pervades  the  whole  mass  of  sugar,  redissolves  the  mo- 
lasses still  remaining  in  it,  with  some  parts  of  the  sugar  itself,  and 
carrying  these  off  by  the  holes  in  the  bottom  of  the  pot,  renders 
that  which  resbts  the  solution  much  purer  than  the  muscovado 
sugar  made  in  the  English  way.  The  sugar  prepared  in  thb  man- 
ner is  called  clayed  sugar.  It  is  sold  for  a  higher  price  in  the  Eu- 
ropean markets  than  the  muscovado  sugar;  but  there  b  a  loss  of 
sugar  in  the  process  by  claying,  which  deters  the  British  planters 
from  adopting  this  practice  so  generally  as  do  the  French. 

The  raw -sugars  are  still  contaminated  and  debased  by  a  mixture 
of  acid,  carbonaceous  matter,  oil,  and  colouring  resin.    To  free 
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tbem  from  these  ii  the  bugineas  of  the  European  augar-bakere.  A 
new  solution ;  clarification  with  alkaline  substancea^  fitted  to  attract 
away  the  oil,  acid,  and  other  contaminating  matters ;  slow  evapo- 
ration ;  and  a  final  codling  in  suitable  moulds ;  are  the  processes 
which  at  last  produce  los^ves  of  white  sugar. 

Tlie  molasaes  being  nothing  else  than  a  very  impure  refuse  of  the 
sugar  from  which  they  drip,  are  susceptible  of  being  employed  in  ; 
a  new  ebullition,  by  which  a  second  quantity  of  sugar  may  be  ob- 
tained from  them.    The  remainder  c^  the  molasses  is  employed  to 
yield  rum  by  distillatioja. 

In  rum,  alcohol  is  mixed  with  oil,  water,  oxalic  acid,  and  a 
mixture  of  empyreumatic  matter.    The  French  prepare,  from  the 
mixture  of  molasses  with  water,  a  species  of  wine  of  good  quality. 
In  Its  preparation,  the  solution  is  brought  into  fermentation,  then 
passed  through  strainers  to  purify  it>  then  put  in  casks ;  after  clear- 
ing  itself  in  these,  transferred  into  others,  in  which  it  is  to  be  pre- 
served for  use.  The  ratio  of  these  processes  is  clear  and  harmonious ; 
they  are  all  directed  to  purify  the  sugar  from  contaminating  mix- 
tures, and  to-reduce  it  into  that  state  of  dryness  or  crystallization, 
in  which  it  is  susceptible  of  being  the  most  conveniently  preserved 
for  agreeable  use.    The  heat  in  general  acts  both  mechanically  to 
effect  a  sufficient  dissolution  of  the  aggregation  of  the  parts  of  the 
cane  juice,  and  chemically,  to  produce  in  it  new  combiiAtions,  into 
which  caloric  must  enter  as  an  ingredient.    The  first  gentle  heat  is 
intended  chiefly  to  operate  with  the  mechanical  influence,  raising  to 
the  surface  impurities  which  are  more  easily  removed  by  skimming 
than  by  any  other  means ;  a  gentle,  not  a  violent  heat,  is  in  this 
instance  employed,  because  a  violent  heat  would  produce  empy- 
reumatic salts,  the  production  of  which  is  to  be  carefully  avoided. 
A  boiling  heat  is,  in  the  continuation  of  the  processes,  made  use  of, 
because,  afler  the  first  impurities  have  been  skimmed  of,  contami- 
nating empyreumatic  salts  are  less  readily  formed,  because  a  boUiog 
heat  u  necessary  to  effect  a  cpmplete  developement  of  the  saccha- 
rine matter,  and  becau:>e  the  gradual  concentration  of  the  sugar  is, 
by  sach  a  heat,  to  be  best  accomplished.     Lime  is  employed,  because 
it  has  a  stronger  affinity  than  sugar  with  all  the  contaminating  mat- 
ters, and  particularly,  because  it  attracts  into  a  neutral  combination 
that  excess  of  oxalic  acid  which  is  apt  to  exist  in  the  saccharine  so- 
lotiofr.    Skimming  removes  the  new  salts  which  the  most  easBy  as- 
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Bume  a  solid  form.  The  dripping  carries  away  a  mixture  of  urates 
oily  earth,  sugar,  from  the  crystallized  sugar :  for,  in  all  our  crys«» 
tallizations,  we  can  never  perform  the  process  in  the  great  way,  with 
such  nicety  as  to  preserve  it  free  from  an  equality  of  proportions, 
that  roust  necessarily  occasion  a  residue.  Repeated  solution,  cla- 
rification, evaporation,  are  requisite  to  produce  pure  white  sugar 
from  the  brown  and  raw  sugars ;  because  the  complete  purification 
of  this  matter  from  acid  and  colouring  matter  is  an  operation  of 
great  difficulty,  and  not  to  be  finally  completed  without  processes 
which  are  longer  than  can  be  conveniently  performed,  at  the  first, 
upon  the  sugar  plantation. 

From  vegetables  of  European  growth  9Ugar  b  not  to  be  easily 
obtained,  unless  the  process  of  germination  be  first  produced  in 
them ;  or  unless  they  have  been  penetrated  by  intense  frost  Ger- 
mination, or  thorough  freezing,  develops  sugar  in  all  vegetables 
in  which  its  principles  of  hydrogen  and  carbon,  with  a  small  pro- 
portion of  oxygen,exist  in  any  considerable  plenty.  It  is  not  improba- 
ble but  that  if  penetration  by  a  feezing  cold  could  be  commanded 
at  pleasure,  with  sufficient  cheapness,  it  would  enable  us  to  obtain 
saccharine  matter  in  a  krge  proportion,  from  a  variety  of  substances, 
from  which  even  germination  doeii  not  yield  a  sufficient  quantity. 
In  the  sugar  beet,  and  some  other  European  vegetables,  sugar  is  na-* 
turally  formed  by  the  functions  of  vegetation  to  perfect  combina* 
tion.  From  these  the  sugar  b  obtained  by  rasping  down  the  vege-* 
table,  extracting  by  water  its  saccharine  juice,  evaporating  the  watec 
charged  with  the  juice  to  the  consistency  of  syrup,  clarifying,  puri- 
fying, and  crystallizing  it,  just  in  the  same  manner  as  sugar  from 
the  cane. 

Maple  Sugar, 

A  vahiable  sugar  is  extracted  in  many  of  the  states  of  North 
America,  from  the  juice  or  sap  of  the  sugar-maple.  The  tree  is 
tapped  with  an  augre,  which  is  introduced  about  two  inches,  and  a 
projecting  spout  is  made  below  it,  under  which  troughs  are  set 
to  catch  the  juice.  The  season  for  tapping  is  from  February  ta 
April,  for  about  six  weeks,  durmg  whidi  time  a  moderate-sized  tree 
will  yield  from  twenty  to  thirty  galbns  of  sap,  from  which  may  be 
made  about  five  or  six  pounds  of  pretty  good  sugar.  During  the: 
rest  of  the  year  the  sap  will  flow  firom  the  wound,  but  in  too  thin 
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and  watery  a  state  to  be  used  with  advantagefor  makinf  sugar.  This 
evacuation  does  not  appear  at  all  to  injure  the  tree,  for  the  same 
process  may  be  repeated  every  year  for  a  great  length  of  time ;  and 
the  juice  is  even  more  saccharine  from  trees  that  have  been  previ- 
ously wounded  than  from  fresh  trees.  The  juice  is  clear  and  plea- 
sant tasted.  It  ia  made  into  sugar  by  the  farmers  in  the  country^ 
and  with  a  simple  apparatus.  It  is  usually  clari6ed  with  lime  and 
white  of  egg,  or  milk> boiled  down>  grained  and  clayed  in  the  man- 
ner of  the  cane-juice.  Another  method  occasionally  practised  is  to 
reduce  the  quantity  of  hquid  by  freezing,  when  the  season  will 
allow  of  it,  which  is  preferable  to  entire  evaporation,  and  at  the  same 
time  cheaper.  The  common  maple  sugar  is  clean  to  the  eye,  and 
very  sweet,  but  possesses  a  peculiar,  though  not  an  unpleasant  taste. 
It  may  be  made  into  loaf-sugar  probably  as  well  as  the  muscovado, 
but  it  is  chiefly  employed  in  a  half  purified  state,  like  the  common 
moist  sugars.  The  maple-juice  will  also  furnish  a  pleasant  wine  and 
a  good  vinegar.  The  saccharine  quality  of  the  juice  appears  to  be 
highly  improved  by  a  careful  cultivation  of  the  tree. 

Beet-Root  Sugar. 

Among  the  vegetables  indigenous  to  the  middle  and  north  of 
Europe,  which  are  sensibly  saccharine,  the  beet-root  seems  to  ex- 
ceed them  all  in  the  quantity  of  sugar  it  contains.  The  carrot  and 
parsnip  have  been  tried,  but  the  quantity  of  sugar  possessed  by  these 
has  not  repaid  the  trouble  of  working  them.  Marggraf,  who  first 
attempted  the  beet-root,  attempted  also  the  skirret-root,  and  ob- 
tained from  this  last  a  small  proportion  of  a  good  grained  sugar, 
equal  to  muscovado^  from  which  a  syrup  separated  and  dropped 
through  when  the  plug  was  withdrawn  :  but  the  process  was  tedious, 
and  the  proportion  not_  sufficient  to  justify  its  introduction  into 
general  use. 

The  most  successful  manufacturer  of  sugar  from  the  beet-root, 
(unless  the  late  attempts  in  France,  with  the  extent  of  which, 
however,  we  are  not  much  acquainted,  should  furnish  an  excep- 
tion), is  M.  Achard  of  Berlin,  who  pursued  the  process  altoge- 
ther in  the  large  way,  and  so  satisfactorily,  that  a  reward  was  be- 
stowed upon  him  by  the  Prussian  government  for  his  elaborate 
experiments.  It  was  hoped,  indeed,  that  this  process  would  enable 
Europe  to  supply  itself  with  sugar  from  its  own  soil,  and  to  be 
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no  longer  dependent  on  the  West  Indies  j  it  has  for  many  years,  how- 
ever, been  relinquished,  and  hence  there  can  be  no  doubt  that  it  was 
not  found  to  answer  upon  the  broad  scale* 

The  plant  employed  was  the  white  beet,  the  root  of  which  resem* 
bles  the  parsnip  in  shape,  and  is  white  creased  with  bands  of  red, 
and  has  a  mild  sweetish  Uste.  It  is  remarkably  succulent,  and  the 
saccharine  quality  of  the  juice  seems  to  be  much  improved  by  a 
careful  cultivation  in  a  rich  soil.  It  lias  long  been  cultivated  in  many 
parts  of  Germany  as  a'food  for  cattle. 

The  following  is  M.  Achard's  process.  The  roots  are  pulled, 
cleaned,  and  stripped  of  the  leaves ;  and  immediately  boiled  for  a 
short  time,  till  they  are  so  far  softened  that  a  straw  may  be  thrust 
into  them.  They  are  then  sliced  by  a  machine  used  in  the  country 
for  slicing  potatoes,  and  put  under  a  very  strong  press,  to  ex- 
tract the  juice.  The  cake  which  remains  in  the  press  still  retains 
enough  juice  to  make  it  worth  while  to  moisten  it  with  water,  and 
afler  some  hours  again  to  press  it ;  this  juice  is  mixed  with  the 
former.  Even  after  this  second  pressing  the  cake  may  be  use- 
fully employed  in  making  a  fermented  liquor,  from  which  a  spirit 
may  be  extracted  by  distillation.  The  juice  is  then  strained  through 
a  flannel,  boiled  down  to  two-thirds  of  its  original  bntk,  again  strain- 
ed through  a  thick  blanket,  and  then  boiled  down  to  half  its  bulk,  and 
strained.  It  is  now  of  the  consistence  of  a  thin  syrup,  and  must  be 
put  in  shallow  pans  in  a  stove-room,  heated  to  about  190^,  to  allow 
the  sugar  to  crystallize.  This  begins  by  the  formation  of  a  hard 
ertist  on  the  surface,  which  must  be  now  and  then  broken  down,  to 
hasten  the  evaporation.  After  a  time  there  forms  on  the  surface  a 
thick  gummy  skin,  instead  of  a  hard  granular  crust :  when  this  ap- 
pears, the  syrup  is  removed  from  the  stove-rooqi,  and  the  whole 
mass  is  put  into  a  close  linen  sack,  previously  wetted,  and  strongly 
but  gradually  pressed.  By  this  the  syrup  is  forced  through  the  sack, 
and  there  remains  within  a  yellow,  granular,  saccharine  mass,  re- 
sembling muscovado  sugar,  very  sweet  and  well  tasted.  From  this 
sugar,  of  any  degree  of  fineness,  may  be  afterwards  obtained  by  the 
processes  employed  in  the  refining  of  sugar  from  the  sugar-cane^ 

Such  was  M .  Achard's  process,  which  has  been  since  repeated 
by  a  committee  of  the  French  National  Institute,  with  similar 
results  as  to  the  general  products,  though  the  quantity  yiehled 
was  much  less  than    what  might  be  inferred  from  the  price 
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stated  by  the  inventor  as  the  first  cost  to  the  manufacturer.  Ac- 
cording to  these  subsequent  experiments,  pursued  precisely  in  M. 
Acbard's  method,  1153  parts  of  fresh  beet-root  yielded  18  paru  of 
raw  muscovado,  which  was  brown  and  ill  tasted,  and  would  require 
successive  purifications,  with  the  loss  of  from  a  third  to  nearly  half 
its  weight,  to  bring  it  into  the  state  of  fine  saleable  sugar. 
^  Professor  Lampadius,  of  Frieburg,  has  since  pursued  a  series  of 
experiments  upon  the  same  material :  but  he  candidly  confesses, 
that  in  one  of  them,  made  on  a  hundred  quintals  of  the  root,  the 
sugar  obtained  sold  for  somewhat  less  than  the  entire  cost  of  the 
materials  and  the  process ;  this,  however,  was  in  a  cold  unfavour- 
able year,  and  did  not  include  the  profits  to  be  obtained  from  all 
the  residues  in  yielding,  by  fermentation,  an  ardent  spirit  or  kind 
of  mm. 

Chemical  Properties  qf  Sugar. 

Pure  sugar  appears  either  in  a  regularly  crystallized  form,  or  in 
shining  white  crystalline  grains:  both  in  candy  and  in  loaf  it  is 
very  hard  and  brittle ;  when  rubbed  in  the  dark,  it  is  highly  lu- 
minous. 

The  earths  proper  do  not  seem  to  have  any  action  whatever  on 
sugar;  but  the  alkaline  earths  unite  with  it.  When  lime  Is  added 
to  a  solution  of  sugar  in  water,  and  the  mixture  boiled  for  some 
time,  a  combination  takes  place.  Tlie  liquid  still  indeed  retains  its 
sweet  taste;  but  it  has  also  acquired  a  bitter  and  astringent  one. 
A  little  alcohol  added  to  the  solution  produced  a  precipitate  iii 
white  flakes,  which  appeared  to  be  a  compound  of  sugar  and  lime. 
Sulphuric  acid  precipitated  the  lime  in  the  state  of  sulphat,  and 
restored  the  original  state  of  the  sugar.  When  the  compound  of 
sugar  and  lime  was  evaporated  to  dryness,  a  semi -transparent  tena- 
cious syrup  remained,  which  had  a  rough  bitter  taste,  with  a  cer- 
tain degree  of  sweetness. 

The  fixed  alkalies  combine  with  sugar,  and  form  compounds  not 
anKke  that  which  has  been  just  described.  Potash  destroys  the 
sweet  taste  of  syrup  more  completely  than  lime ;  but  when  it  la 
neutralized  by  sulphuric  acid,  and  the  sulphat  precipitated  by  alco- 
hol, the  sweet  taste  is  completely  restored.  When  alcohol  is  agi- 
tated with  the  compDund  of  sugar  and  potash   dissolved  in  water. 
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it  refutes  to  unite  with  it,  but  swims  on  the  top  in  a  state  of 
purity. 

The  acids  are  capable  of  dissolving  sugar,  and  those  which  are 
concentrated  decompose  it.  Sulphuric  acid  very  soon  acts  upon  it; 
water  is  formed,  and  perhaps  also  acetic  acid ;  while  charcoal  is 
evolved  in  great  abundance,  and  gives  the  mixture  a  black  co- 
lour, and  a  considerable  degree  of  consistency.  The  charcoal  may 
be  easily  separated  by  dilution  and  filtration.  When  heat  is  ap- 
plied,  the  sulphuric  acid  is  rapidly  converted  into  the  sulphureous 
acid. 

Nitric  acid  dissolves  it  with  efiervescencCi  occasioned  by  the  evo*  . 
lution  of  nitrous  gas,  and  converts  it  into  malic  and  oxalic  acids. 
480  grains  of  sugar,  treated  with  six  ounces  of  nitric  acid  diluted 
with  its  own  weight  of  water,  and  cautiously  heated,  separating  the 
crystals  as  they  are  formed,  yielded  280  grains  of  oxalic  acid ;  so  that 
loo  parts  of  sugar  yield  by  this  treatment  58  parts  of  oxalic  acid. 
When  liquid  oxy muriatic  acid  is  poured  upon  sugar  in  powder,  it  is 
dissolved,  and  immediately  converted  into  malic  acid ;  and  the  oxy- 
muriatic  acid  is  converted  into  common  muriatic  acid. 

Sugar  absorbs  muriatic  acid  gas  slowly,  and  assumes  a  brown 
colour  and  very  strong  smell.  The  vegetable  acids  dissolve  it ;  but 
seemingly  without  producing  any  alteration  on  it. 

The  action  of  the  oxides  of  carbon  and  azote  upon  sugar  has 
scarcely  been  examined. 

Sugar  is  soluble  in  alcohol,  but  not  in  so  large  a  proportion  as  in 
water.  According  to  Wenzel,  four  parts  of  boiling  alcohol  dissolve 
one  of  sugar.  It  unites  readily  with  oils,  and  renders  them  miscible 
with  water.  A  moderate  quantity  of  it  prevents,  or  at  least  retards, 
the  coagulation  of  milk ;  but  Scheele  discovered  that  a  very  large 
quantity  of  sugar  causes  milk  to  coagulate. 

Tbe  hydrosulphurets,  sulphurets,  and  phosphurets  of  alkalies,  and 
alkaline  earths,  seem  to  have  the  property  of  decomposing  sugar,  and 
of  bringing  it  to  a  state  not  very  difierent  from  that  of  gum.  Mr. 
Cruikshank  introduced  a  quantity  of  syrup  into  a  jar  standing  over 
mercury,  and  then  added  about  an  equal  quantity  of  phosphuret  of 
lime.  Phosphureted  hydrogen  gas  was  immediately  extricated. 
In  eight  days  the  syrup  was  withdrawn :  it  had  lost  its  sweet  taste, 
and  acquired  a  bitter  and  astringent  one  (tbe  taste  of  phosphuret  of 
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iiiBe.)  From  this  solution  the  alcohol  threw  down  white  flakeir  fery 
much  resembling  those  of  mucilage  separated  from  water  by  the 
same  liquid.  A  little  sugar  was  dissolved  in  alcohol,  and  phosphu- 
ret  of  lime  added  to  it.  No  apparent  action  Uxk  place.  The  mix- 
ture^ after  standing  in  the  open  air  for  some  days>  was  evaporated, 
and  water  added.  No  gas  was  disengaged^  as  the  phosphuret  had 
been  converted  into  a  phosphat.  The  liquid  being  filtered  and  eva- 
porated, a  tenacious  substance  remained,  much  resembling  gum 
arable.  Its  taste  was  bitter,  with  a  slight  degree  of  sweetness.  It 
did  not  seem  soluble  in  alcohol.  It  burned  hke  gum. 
*  When  sugar  is  distilled  in  a  retort,  there  comes  over  a  fluid, 
which  at  first  scarcely  differs  from  pure  water;  soon  it  is  mixed  with 
what  was  formerly  called  pyromucous  acid,  but  is  now  known  to  be  a 
compound  of  oil  and  acetic  acid ;  afterwards  some  empy  reumatic  oil 
makes  its  appearance,  and  a  bulky  charcoal  remains  in  the  retort. 
This  charcoal  very  frequently  contains  lime,  because  lime  is  used  in 
refining  sugar ;  but  if  the  sugar,  before  being  submitted  to  distilla- 
tion, is  dissolved  in  water,  and  made  to  crystallize  by  evaporation, 
in  a  temperature  scarcely  higher  than  that  of  the  atmosphere,  no 
lime  whatever,  nor  any  thing  else,  except  pure  charcoal,  will  be 
found  in  the  retort  During  the  distillation,  there  comes  over  a 
considerable  quantity  of  carbonic  acid  and  carbureted  hydrogen 
gas.  Sugar,  therefore,  is  decomposed  by  the  action  of  heat ;  and 
the  following  compounds  are  formed  from  it — water,  acetic  acid, 
oil,  charcoal,  carbonic  acid,  carbureted  hydrogen  gas.  The  quan- 
tity of  oil  in  a  separate  state  is  inconsiderable ;  by  far  the  most 
abundant  product  is  pyromucous  acid.  Sugar,  indeed,  is  very 
readily  converted  into  pyromucous  acid ;  for  it  makes  its  appear- 
aace  always  whenever  syrup  is  raised  to  the  boiling  temperature* 
Hence  the  smell  of  caromel,  which  syrup  at  that  temperature  emits. 
Hence  also  the  reason,  that,  when  we  attempt  to  crystallize  syrup 
by  heat,  there  always  remains  behind  a  quantity  of  incrystallizable 
matter,  known  by  the  name  of  molasses ;  whereas,  if  the  syrup  is 
crystallized  without  artificial  heat,  every  particle  of  sugar  ma^  be 
obtained  from  it  in  a  crystalline  form.  Hence  we  see  the  import- 
ance of  properly  regulating  the  fire  during  the  crystallization  of  the 
sugar,  and  the  saving  that  would  probably  result  from  conducting 
the  operation  at  a  low  heat. 
We  are  indebted  to  Mr.  Cruikshank  for  the  most  precise  set  gf 
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experhnenU  on  the  decompoBitkm  of  tngar  by  heat  480  grains  of 
pure  sugar  were  introduced  into  a  coaled  retort,  and  heated  gradu- 
ally to  redness.    The  products  were, 

Pyrotnucous  acid  wiA  a  drop  or  two  of  oil ••••••.370  grains 

Charcoal 1«0 

Carbureted  hydrogen,  and  carbonic  acid  gas  •••• 90 

480 
The  pyromuoous  acid  required  about  75  grains  of  a  solution  of 
potash  to  saturate  it ;  and  when  thus  neutralised,  no  ammonia'  waa 
disengaged.  Hence  sugar  contains  no  aaote,  unless  we  suppose  a 
very  minute  i)ortion  to  be  present  in  the  py  romucous  acid ;  and  even 
this  is  not  likely.  The  charcoal  bums  away  without  leaving  aoy 
residue.  Hence  sugar  contains  no  earth  nor  fixed  fdkali.  The  pro- 
portion of  the  gaseous  products  was  119  ounce-measures  of  car- 
bureted hydrogen,  and  41  ounce-measures  of  carbonic  acid  gas. 
The  carbureted  hydrogen,  according  to  the  experments  of  Cruik- 
sbank,  was  composed  of  five  parts  carbon  and  one  hydrogen. 

These  experiments  are  sufficient  to  shew  us,  that  sugar  is  com- 
posed entirely  of  oxygen,  carbon,  and  hydrogen.    It  is  pf  course  a 
vegetable  oxide.     Lavosier  has  concluded,  from  a  series  of  experi- 
ments on  the  vinous  fermentation,  that  these  substances  enter  into 
the  composition  of  sugar  in  the  following  proportion : 
64  oxygen 
38  carboA 
8  hydrogen 

100 

But  these  proportions  can  only  be  considered  as  very  distant  ap- 
proximations to  the  truth. 

From  the  experiments  of  difl&rent  chemists,  especially  of  Proust 
and  Gottling,  it  appears  that  there  are  difierent  species  of  sugar 
found  ready  prepared  in  the  vegetable  kingdom ;  distinguished  from 
each  other  by  the  figure  of  their  crystals,  and  other  variations  in 
their  properties.  The  species  hitherto  examined  are  three  in  num- 
ber, namely,  common  sugar,  sugar  of  grapes,  and  sugar  of  beet. 
As  far  as  is  known  at  present,  there  is  no  difierence  between  the 
sugar  of  the  maple  and  common  grape. 

That  grapes  contain  abundance  of  sugar  has  been  long  known. 
The  due  de  Bouillon  first  extracted  it  from  the  juice  of  grapes,  and 
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Proust  pointed  out  the  difiereoce  between  it  and  common  .sugar. 
The  juice  of  grapes^  according  to  him,  yielded  from  30  to  40  per 
cent,  of  tbb  sugar. 

It  was  Marggraf  who  discovered  sugar  in  the  root  of  the  beta  vul- 
garis ;  but  it  is  to  Achard,  as  we  have  already  observed^  that  we 
are  indebted  for  the  first  attempts  to  extract  it  from  that  plant  in 
a  large  way.  The  experiments  of  this  philosopher^  of  Lampadius, 
of  the  committee  appointed  by  the  National  Institute,  and  of  Goet- 
tling»  have  thrown  more  light  on  this  interesting  subject.  The 
j^n  of  Latnpadins  diflfers  but  little  from  the  rest.  He  advises 
to  boil  the  beet-roots  (deprived  of  the  heart)  till  they  become 
iosofi  as  to  be  easily  pierced  by  a  straw.  They  are  then  cut  into 
dices,  and  the  juice  forced  out  by  pressure.  What  remains  is  left 
for  twelve  hours  in  water,  and  the  whole  subjected  to  the  press  a 
lecood  time.  The  liquids  thus  obtained  are  filtered  through  flannel* 
boiled  down  to  two-thirds,  filtered  a  second  time,  reduced  by  boil- 
ing to  one-third  of  the  original  liquid,  filteied  a  third  time,  and 
then  evaporated  to  the  consistence  otMftvtp.  The  crystalline  crust 
which  forms  on  the  surfiMse  is  to  be  broken  from  time  to  time,  and 
the  tfm/^kmmm  evaporation  continued  till  the  surface  becomes 
covered  with  a  tough  coat  instead  of  crystals.  The  whole  is  then 
to  be  thrown  into  woollen  bags,  and  the  mucilaginous  liquid  sepa- 
rated from  the  crystals  by  pressure. 

The  sugar  obtained  by  these  processes  has  much  the  appearance 
of  raw  sugar ;  but  it  may  be  refined  by  the  common  processes,  and 
brought  into  the  state  cmT  common  sugar.  From  the  experiments 
of  Goetliog,  it  appears  that  beet-sugar  is  distinguished  by  a  certain 
degree  of  nauseous  bitter  taste ;  owing,  it  is  supposed,  to  the  pre- 
sence of  a  bitter  extractive  matter,  which  Lampadius  has  shown  to 
be  one  of  the  constituents  of  the  beet 

The  plants  containing  sugar  are  very  numerous.  The  following 
are  the  chief  of  those  from  which  it  has  been  actually  extracted  by 
chemists. 

The  sap  of  the  acer  saccharinum, 

betula  alba, 

asclepiai  syriaca, 


heraclium  sphondilium, 
cocos  nucifcra, 
juglans  alba, 
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The  tap  of  the  ag^ve  Amertcana, 

fiictts  sacchar'mus^ 

ficus  carica. 

The  juice  of  arundo  sacchariCera, 

■      zea  mays. 
The  roots  of  pastinaca  sativa^ 

— •  siuin  sUarum^ 

-  beta  vulgaris  and  cicla, 

■  daucus  carota^ 

— ^— — —  apium  petroseUnum. 
Parmentier  has  also  ascertained  that  the  grains  of  wheat,  bariey, 
&c»  and  all  the  other  similar  seeds  which  are  used  as  food,  contain 
at  fii*Bt  a  large  quantity  of  sugar,  which  gradually  disappears  as  they 
approach  to  a  state  of  maturity.  This  is  also  the  case  with  peas  and 
beans,  and  all  leguminous  seeds ;  and  is  one  reason  why  the  fla- 
vour of  young  peas  is  so  much  superior  to  that  of  old  ones. 

Wheat  Sugar. 

The  difficulty  of  procuring  West  Indian  sugar  on  the  conUnent 
while  the  whole  of  its  coast  was  blockaded  by  the  British  marine, 
and  the  whole  of  the  West  India  islands  were  in  the  possession  of 
the  British  government,  proved  a  strong  stimulus  to  urge  the  spirit 
of  chemistry  to  exert  itself  to  the  utmost  in  examining  the  quantity 
of  saccharine  matter  contained  in  indigenous  plants,  with  a  view  of 
determining  the  practicability  of  working  sugar  from  them,  as  also 
the  possibility  of  obtaining  this  material  by  agents  purely  chemical. 
Hence^  as  we  have  already  seen,  the  buds,  the  pulps^  the  stems, 
and  the  roots  of  different  plants,  were  all  tried  in  succession, 
but  ultimately  to  little  effect.  For  although  a  certain  proportion  of 
saccharine  matter  has  been  obtainable  from  most  of  these  organs, 
and  especially  from  the  beet-root,  it  does  not  appear  to  have  been 
in  any  instance  sufficient  to  repay  the  expence  of  the  labour.  At 
length,  M.  Kirchofi^  of  St.  Petersburg,  succeeded  in  converting  a 
considerable  proportion  of  the  starch  of  wheat  into  a  saccharine  mat- 
ter, and  ultimately  into  a  liquid  sugar;  and  the  hmt  having  been 
thrown  out,  it  has  been  since  followed  up  in  France,  with  no  incon- 
siderable degree  of  success.  The  history  of  this  very  recent  expe- 
riment is  highly  curious  as  an  article  of  chemistry,  and  we  readily- 
present  our  readers  with  the  following  account  of  it  in  the  AnnaWs 
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de  Chemk,  as'  abridged  by  M.  Boullon-Lagrange  from  M.  VogeVs 
more  elaborate  detail. 

No  cbemiflt  has  hitherto  been  able  to  form  sugar  by  chemical 
agents.    It  is  true,  that  Fourcroy  and  some  others  supposed  that  at 
some  time  or  other  we  should  perhaps  efiect  the  conversion  of  starch 
into  sugar,  as  the  component  parts  of  these  two  substances  very  ' 
nearly  approach  each  other. 

Starch,  says  Fourcroy,  announces  itself  as  a  little  less  carbonated 
than  gum :  we  may  say,  that  it  comes  very  near  to  saccharine  mat- 
ter; and  we  shall  see  hereafter,  that  it  appears  in  fact  capable  of 
forming  it  by  a  particular  alteration  of  its  own  substance*. 

Under  the  bead  gum,  the  same  chemist  expresses  himself  as  fol- 
lows :  It  is  not  improbable,  that  art  may  eilbct  the  conversion  of 
gums  into  saccharine  matter;  and  it  has  been  several  times  re- 
marked, that  an  aqueous  solution  of  gum,  through  which  oxy- 
moriatic  gas  is  passed,  acquires  a  saccharine  taste,  mixed  with  a 
strong  bitterness.  This  view  of  the  subject,  at  present  quite  novel; 
will  lead  to  many  researches,  and  to  useful  results. 

It  is  even  pretended,  that  several  authors  say  they  have  effected 
this  transmutati(»i  of  fecula  into  saccharine  matter ;  but  how  is  it 
possible,  that  they  should  have  succeeded,  and  been  silent  on  a  fact 
of  such  importance? 

On  looking  over  what  has  been  published  by  natural  philosophers^ 
it  appears  incontestible,  that  it  was  reserved  for  M.  Kirchofi^  of 
the  imperial  academy  of  St.  Petersburg,  to  convert  starch  into 
gummy  matter,  and  this  into  saccharine  matter. 

His  discovery,  which  opens  a  new  career  to  vegetable  analysis, 
and  may  lead  to  interesting  results,  has  induced  M.  Vogel  to  pur- 
sue these  new  facts.  His  first  experiments,  some  particulars  of 
which  he  has  given  in  the  Journal  de  Physique,  di£fer  scarcely  in 
any  thing  from  those  of  M.  Kirchofi^  except  in  his  observing,  that 
part  of  the  saccharine  matter  is  formed  in  the  course  of  two  hours 
boiling,  and  that  the  proportion  of  two  hundredths  of  sulphuric 

*  Acoofdiog  t0  Mctsn.  Gaj-Lussao  and  Tbenardi  itaroh  ia  oompMed  of 

Carboo 43.65 

Ozjgeo 49.68 

Hydrogen 6.77 
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acid  produces  more  than  tbatof  onehandredth,  the  quantity  men- 
tioned by  the  chemist  of  Stt  Petersburg. 

Since  that  time,  M»  Vogel  has  followed  up  his  experiments  with 
more  care,  in  order  to  acquire  an  intimate  knowledge  of  the  saccha- 
rine matter^  and  the  mode  of  its  formation. 

To  remove  every  idea  of  the  saccharine  matter  being  the  result 
of  simple  extraction ;  a  matter  that^  having  escaped  fermentation, 
was  concealed  by  the  starch ;  he  washed  the  starch  with  a  stream 
of  cold  water,  before  he  made  use  of  it. 

When  well  dried  and  reduced  to  powder,  he  mixed  3  kil.  (4  lbs. 
6i  oz.  ayoird.)  with  8  kil.  of  Seine  water,  acidulated  with  40  gr. 
(0.0i  of  the  weight  of  the  sUrch)  of  sulphuric  acid  at  56^  (1.6SI.) 

He  then  boiled  the  mixture  in  a  silver  basin  for  thirty-six  hours. 
There  is  no  danger  of  its  burning,  except  during  the  first  hour, 
when  it  must  be  kept  constantly  stirring  with  a  broad  wooden  spa- 
tula. After  that  time  the  mixture  grows  much  more  fluid,  and 
requires  only  to  be  stirred  occasionally. 

It  is  essential  to  keep  up  the  quantity  of  water,  by  adding  fresh 
as  it  evaporates. 

After  this  boiling,  it  is  to  be  clarified  when  cold  by  means  of 
charcoal  and  chalky  and  the  whole  of  it  is  to  be  filtered  through 
flannel. 

The  liquid  having  been  evaporated  nearly  to  a  syrupy  consist- 
ence, is  must  be  left  to  cool,  that  more  of  the  sulphat  of  lime  may 
fall  down ;  after  which  the  clear  liquid  is  to  be  decanted  ofl^  and 
the  evaporation  finished. 

The  sugar  thus  obtained  with  two  hundredths  of  sulphuric  acid 
in  a  silver  basin  was  much  more  saccharine,  and  less  high  coloured, 
than  that  made  in  a  basin  of  tinned  copper. 

In  general,  the  latter  cannot  be  used  for  the  purpose,  the  tin  being 
strongly  attacked  by  the  long  continued  boiling.  A  leaden  vessel 
has  been  substituted  for  it  with  success. 

The  3  kiL  boiled  with  two  hundredths  of  sulphuric  acid,  yielded, 
in  several  comparative  experiments,  sometimes  a  little  less,  some- 
times a  little  more,  than  3  kil.  of  syrup  at  33^  of  the  areometer 
(1.295);  so  from  a  mean  of  them  we  may  conclude,  without  any 
material  error,  that  starch  yields  its  own  weight  of  syrup. 

As  many  substances  have  a  decidedly  sweet  taste,  for  instance, 
sugar  of  milk,  the  sweet  matter  in  liquorice,  the  sweet  principle  of 
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Scbeele  (foniied  during  the  action  of  fat  oils  on  litbai^  in  making 
plaatert),  without,  however,  containing  an  atom  of  sugar,  M.  Vogel 
thought  it  necessary  to  ascertain,  in  the  first  place,  whether  the  sweet 
liquor  from  starch  contained  real  sugar. 

For  this  purpose  he  mixed  some  yeast  with  300  gr.  (3089  grs. 
of  syrup  of  starch  in  warm  water,  and  put  the  whole  into  a  phial, 
communicating  with  the  pneumatic  apparatus,  by  means  of  a  sigmoid 
tube. 

Fermentation  soon  took  place,  with  a  very  brisk  extrication  of 
carbonic  acid  gas. 

The  900  grains  of  syrup  yielded  by  the  fermentation  upwards  of 
5  lit.  (near  6  quarts)  of  carbonic  acid  gas;  and  a  notable  quantity 
of  alcobd  was  obtained  by  distillation. 

It  is  certain,  that  all  syrup  of  starch  contains  more  or  less  gum, 
the  quantity  of  which  varies  extremely,  according  to  the  tiaae  of 
boiling,  and  the  weight  of  the  acid  employed. 

The  most  saccharine  syrup  evaporated  slowly  in  a  stove,  and  dried 
in  tin  moulds,  a£R>rded  a  perfectly  transparent  elastic  substance,  in 
every  respect  similar  to  the  paste  of  jujubes.  * 

The  author  has  no  doubt  that  apothecaries  may  avail  themsdves 
of  the  syrup  of  starch,  for  all  thb  kind  of  gummy  saccharine  medi- 
caments, particularly  those  that  may  remain  in  a  soft  state ;  for  the 
syrup  of  starch,  thus  reduced  to  a  solid  state,  attracts  moisture  from 
the  air. 

M.  Vogel  substituted  the  fecula  of  potatoes  for  starch,  and  equally 
obtained  a  very  saccharine  gummy  syrup. 

The  gum  was  separated  by  boiling  the  syrup  in  a  dose  vessel  with 
alcohol  at  30*  (0.868.) 

The  matter,  on  which  the  alcohol  had  no  action,  and  which  was 
found  in  the  most  perfect  syrup  to  the  quantity  of  two*tenths,  was 
very  viscous.  Being  dried  and  powdered,  it  exhibited  all  the  cha- 
racters of  gum  arabic,  namely,  its  solubility  in  cold  water,  forming 
a  thick  mucilage  insoluble  in  alcohol. 

The  only  character  that  appears  to  distinguish  this  matter  from 
gum  arabic  is  its  not  forming  mucous  acid  with  nitric  acid. 

It  has  been  asserted,  however,  that  the  gummy  matter  precipi- 
tated from  syrup  of  starch  b  a  compound  of  starch,  water,  and 
sulphuric  acid. 

To  satisfy  himself  on  this  head,  M.  Vogel  poured  a  small  portion 
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of  alcohol  into  syrup  of  starch.  The  precipitate  first  formed  vras 
composed  of  sulphat  of  lime  and  gum.  When  this  was  separated 
he  poured  more,  alcohol  into  the  syrup  that  had  been  decanted  from 
it.  The  second  precipitate  was  gummy  matter^  unmixed  with  sul- 
phate :  its  solution  in  water  was  no  longer  rendered  turbid  by  mu- 
riat  of  barytes. 

The  author^  however^  was  not  content  with  this  experiment ;  for 
it  might  be  objected  to  him>  that  the  sulphuric  acid  being  chemi- 
cally combined  with  the  gam>  would  not  quit  it  to  unite  with  the 
barytes.  He  dissolved  this  gum,  therefore,  in  barytes  water  evapo- 
ntted  to  dryness,  and  gave  the  mass  a  strong  red  heat  in  a  platina 
crucible :  thus  the  sulphuric  acid  should  have  been  set  free,  and 
no  doubt  would  have  seized  on  the  barytes.  Besides,  this  sulphat 
would  have  been  decomposed  by  the  carbon  of  the  gum,  and  con- 
verted into  a  sulphuret :  but  muriatic  acid  poured  on  the  calcined 
matter  extricated  nothing  but  carbonic  acid  gas,  and  not  an  atom  of 
sutphiireted  hydrogen  gas  that  could  be  rendered  sensible  by  paper 
impregnated  with  acetate  of  lead. 

Besides,  the  gum  distilled  on  an  open  fire  did  not  gtte  out  any. 
sulphureous  acid,  or  sulphureted  hydrogen  gas. 

It  is  not  therefore  a  hydrat  of  starch  combined  with  sulphuric 
acid ;  which  afliMrds  us  a  fresh  proof  that  we  must  take  care  not  to 
frame  hypothesis  before  we  consult  ex^riment 

He  made  the  same  trials  with  the  syrup  deprived  of  gum  by  alco-. 
hoi,  which  did  not  precipitate  the  muriat  of  byrates ;  but  he  could 
not  discover  in  it  the  least  trace  of  combined  sulphuric  acid« 

These  experiments  could  not  fail  gradually  to  lead  to  an  exami- 
nation of  the  action  of  acids  diluted  with  water  on  some  other  sub- 
stances. Sugar  of  milk  first  drew  his  attention ;  and  with  the  greater 
reason,  as  this  substance  becomes  more  soluble  in  water,  afler  it  has 
been  treated  with  ^cid. 

M.  Vogel  boiled  100  gr.  (1545  gr.)  of  sugar  of  milk  with  400  gr. 
of  water,  and  2  gr.  of  sulphuric  acid  at  56''  (1*631  )^  for  three  hours^ 
adding  more  water  as  it  evaporated.  After  having  saturated  the  ex- 
cess of  acid  by  carbonat  of  lime,  he  filtered. 

The  liquid,  though  clear,  was  slightly  cdoured*  Evaporated 
slowly  in  a  stove,  a  thick  brownish  syrup  remained,  which  concreted 
into  a  crystalline  mass  at  the  expiration  of  a  few  days. 

This  matter,  resembling  soft  sugar/  has  a  much  more  saccharine 
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taste  thttn  the  concentrated  aqueous  solution  of  sugar  of  milk. 
From  this  extremely  saccharine  taste  the  author  was  led  to  suspect, 
that  a  real  sugar  had  been  formed,  capable  of  giving  rise  to  the 
alcoholic  fermentation. 

In  fact,  this  product  mixed  with  yeast  diluted  with  water  was 
scarcely  placed  in  favourable  circumstances  for  the  alcoholic  fer- 
mentation, before  it  commenced  in  a  very  brisk  mamier ;  though 
sugar  of  milk  never  ferments,  as  is  well  known  to  all  chemists,  and 
has  been  recently  placed  beyond  all  doubt  by  the  numerous  experi» 
meats  of  M.  Bucholz. 

This  fermented  liquor  yielded  a  considerable  quantity  of  alcoboL 
On  TaryiBg  the  proportions  of  sulphuric  acid  to  three,  £our,  and 
live  hundredths,  very  saccharine  crystals^  that  ran  into  fermentation 
with  extreme  facility^  were  constantly  obtained,  particularly  with 
five  hundredths  of  acids. 

With  two  or  with  four  hundredths  of  nitric  acid  the  sugar  of  milk 
could  not  be  converted  into  a  fermentable  sugar. 

Three  grammes  (46.3  grs.)  of  muriatic  acid  converted  the  sugar 
of  milk  into  a  very  saccharine  syrup,  capable  of  the  alcoholic  fer- 
mentation ;  while  2  gr.  (30.89  grs.)  of  radical  vinegar  made  no 
alteration  in  the  sugar  of  milk. 

All  these  syrups  reduced  to  the  crystalline  state  differ  from  sugar 
of  milk,  not  only  in  being  susceptible  of  the  alcoholic  fermenta^ 
lion,  but  also  in  being  very  soluble  in  alcohol,  a  property  that 
sugar  of  milk  does  not  possess.  Evaporated  to  dryness  by  a 
gentle  fire,  a  white,  granular,  and  extremely  saccharine  mass  is  the 
result. 

It  remains  to  explain  the  manner  in  which  sulphuric  acid  acts  on 
starch  and  sugar  of  milk,  to  take  from  them  the  principle  that  masks 
the  saccharine  substance,  or  to  convert  them  into  fermentable  sac- 
charine matters.  The  subject,  it  must  be  confessed,  is  difficult,  and 
out  of  oar  power  to  give  a  clear  and  plausible  theory  of  this  meta* 
morphoiis ;  and  if  we  risk  some  notions  on  this  snl^t,  it  will 
be  with  much  reserve. 

Many  are  disposed  to  adopt  the  opinion,  that  sugar  exists  ready 
fiNmed  in  surch,  and  that  the  sulphuric  acid  only  dissolves  or  de« 
ttroys  the  principle  that  holds  it  enchained. 

It  is  obvious,  that  this  reasoning  is  in  a  considerable  degree 

VOL.  v.  H 
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vague ;  and  besides,  that  it  is  fomided  on  no  experiment,  direct  or 
indirect*  In  this  hypothesis  too  we  must  imagine  a  compound 
altogether  new,  sugar  combined  with  a  substance  that  renders  it 
insoluble  in  cold  water ;  and  sugar  has  never  yet  presented  us  with 
such  a  compound* 

Others  have  supposed,  that  heat  alone  is  capable  of  efficting  this 
conversion  of  fecula  into  saccharine  matter;  a  fact  which,  if  it  were 
confirmed,  might  throw  fresh  light  on  the  saccharine  fermentation 
of  Foarcroy. 

Accordingly,  starch  has  been  boiled  with  water  four  days  in  suc- 
cession, till  it  became  extremely  fluid.  The  filtered  liquor  was 
evaporated,  and  the  result  was  a  thick  mucili^,  very  bitter,  with« 
out  the  least  taste  of  sugar.  The  starch  remaining  on  the  filter 
resisted  the  action  of  boiling  water,  and  exhibited  a  very  hard  homy 
matter. 

It  remuns  to  be  examined,  tberefi>re,  whether  the  sulphuric  acid, 
or  the  starch  itself,  be  decomposed. 

To  judge  by  the  letter  from  Petersburg,  the  Russian  chemists 
seem  to  suppose  that  a  decomposition  of  the  sulphuric  acid  takes 
place. 

To  account  for  these  phsenomena,  we  should  operate  in  close 
vessels.  Accordingly  the  author  we  have  referred  to  introduced 
into  a  tubulated  receiver  a  hundred  grammes  of  sugar  of  milk,  four 
of  sulphuric  acid,  and  four  hundred  of  water.  To  the  neck  of  the 
retort  was  adapted  a  tubulated  receiver,  from  which  proceeded  a 
sigmoid  tube,  opening  under  a  jar  filled  with  water. 

After  boiling  for  three  hours,  no  gas  had  come  over,  except  the 
air  contained  in  the  vessels.  A  piece  of  blue  paper  introduced  into 
the  neck  of  the  retort,  was  not  reddened.  The  water  that  had  passed 
into  the  receiver  was  without  taste,  did  not  redden  litmus  paper, 
had  no  smell  of  sulphureous  acid,  and  did  not  precipitate  lime-water, 
muriat  of  bary tep,  or  acetat  of  lead ;  consequently  it  contained  no 
su1phureouS|  sulphuric,  acetic,  or  carbonic  acid ;  in  short,  it  was 
nothing  but  pure  water. 

Barytes-water  traversed  by  the  bubbles,  extricated  during  the 
process,  was  not  rendered  turbid  in  the  least,  and  the  gas  that  had 
passed  into  the  jars  was  nothing  but  the  air  of  the  vessels. 

It  is  evident,  that  the  sulphuric  acid  had  not  undergone  the 
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digfateBt  decotnpo^ion :  nevertheless,  tb^  sugtr  of  milk  was  decom* 
posed :  it  had  a  much  more  saccharine  taste,  and  afler  saturation 
with  chafk  it  fermented  very  readily  with  yeast. 

It  was  necessary,  therefore,  to  examine  the  decomposing  action 
of  the  sulphuric  acid  on  the  substances  in  question.  For  this  pur- 
pose the  same  experiment  was  begun  afresh  in  close  vessels,  with 
100  grs.  of  sugar  of  milk,  400  grs.  of  water,  and  four  grains  of  sul- 
phnric  acid.  During  the  process  no  gas  was  evolved,  aa  in  the 
preceding  experiment. 

The  liquid  was  then  concentrated  in  a  dish  accurately  weighed^ 
after  having  added  five  grs.  of  potash,  to  saturate  the  acid. 

The  mass  thus  evaporated  to  dryness  should  have  weighed  109 
grs.  in  consequence  of  the  100  grs.  of  sugar  of  milk,  4  grs.  of  sul- 
phuric acid,  and  5  grs.  of  potash  employed ;  but  it  weighed  only 
98  grs.  consequently  there  was  a  loss  of  11  grains.  This  experi- 
ment was  repeated  twice  more,  and  there  was  still  a  loss  of  9  or  11 
grs.  giving  a  mean  of  10  grs- 

This  loss  is  too  great  to  be  ascribed  to  any  error  in  the  weighing, 
which  was  conducted  with  the  greatest  care. 

Hence  we  may  conclude,  that  this  diminution  of  weight  is  occa- 
sioned by  a  quantity  of  water  formed  at  the  expense  of  the  sugar  of 
milk ;  and  this  with  the  more  reason,  as  no  gas,  no  acid,  and  no  other 
volatile  substance,  was  extricated  during  the  boiling. 

All  these  experiments  with  the  sugar  of  milk  were  equally  repeat- 
ed with  starch,  except  that  a  much  larger  quantity  of  water  was 
added,  to  prevent  it  from  burning.  The  results  were  the  sameas 
those  obtained  with  sugar  of  milk. 

ConcUuioHs, — From  all  that  has  been  said,  it  follows: 

1.  That  starch  and  the  fecula  of  potatoes,  boiled  with  water 
acidulated  with  sulphuric  acid,  are  converted  into  a  liquid  saccha- 
rine matter,  the  quantity  of  which  corresponds  with  the  weight  of 
the  stardi  employed. 

3.  That  thu  saccharine  matter  is  susceptible  of  the  alcoholic  fer- 
mentation. 

3.  That  the  syrup  of  starch  is  composed  of  gummy  matter  and 
saccharine  matter  in  variable  proportions. 

4.  That  the  syrup  evaporated  slowly  in  a  stove  exhibits  an  elastic 
substance,  perfectly  transparent. 
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5.  That  tli6  gummy  matter  ezhibiu  all  the  characters  of  a  tree 
gum,  except  that  of  forming  mucous  acid  by  means  of  the  nitric. 

6.  That  neither  this  gum,  nor  the  saccharine  matter,  holds  sul- 
phuric acid  in  combination. 

7.  That  the  heat  of  boiling  water  alone  is  insufficient  to  convert 
starch  into  saccharine  matter,  as  nothing  is  obtained  but  a  bitter 
matter,  and  a  horny  substance  insoluble  in  boiling  water. 

8.  That  sugar  of  milk  treated  with  two,  three,  four,  or  five  hun- 
dredths of  sulphuric  acid  is  converted  into  confused  crystals,  which 
have  an  extremely  saccharine  taste,  and  are  susceptible  of  the  alco- 
holic fermentation. 

9.  That  this  saccharine  matter  does  not  contain  any  sulphuric 
acid  in  combination. 

10.  That  the  muriatic  acid  effects  the  same  changes  in  sugar  of 
milk. 

11.  That  neither  the  nitric  nor  acetic  acid  converts  sugar  of  milk 
into  fermentable  sugar. 

12.  That  sugar  of  milk  thus  converted  into  fermentable  sugar 
becomes  very  soluble  in  alcohol. 

13.  That  sulphuric  acid  is  not  decomposed  in  its  action  on  starch 
and  sugar  of  milk :  and  that,  from  the  facts  mentioned,  it  is  much 
more  probable,  that  the  acid  takes  from  these  substances  oxygen 
and  hydrogen  in  the  proportions  necessary  to  form  water. 

We  have  only  to  add,  that  the  preceding  experiments  have  been 
repeated  in-  our  own  country  with  similar  results :  but  that,  how- 
ever curious  such  results  may  be  as  matter  of  chemical  information, 
neither  the  quantity  nor  the  quality  of  the  sugar  hereby  produced 
can  ever  render  it  worth  while  to  persevere  in  the  same  process, 
except  in  the  case  of  an  utter  dearth  of  West-Indian  or  even 
East-Indian  produce. 

Sugar  Candy. 

This  well-known  4aQaterial  is  nothing  more  than  sugar  brought  to 
a  regular  form  by  slow  crystallization.  The  management  of  it  dif- 
fers considerably  from  that  of  loaf  sugar.  To  prepare  it,  the 
^rup  is  clarified  as  usual,  and  boiled  down  to  a  certain  point,  but 
not  so  much  as  for  making  loaf  sugar.    It  is  then  poured  into  large 
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oblong  moulds  or  boxes^  into  which  a  light  frame  is  previously 
fixed^  holding,  stretched  from  one  end  to  the  other,  a  number  of 
cords  of  packthread.  The  mould  fiUed  with  syrup  is  then  put  into 
the  drying  stove,  and  suffered  to  remain  undisturbed  for  a  consider- 
able time,  during  which  the  sugar  gradually  deposits  itself  in  crystals 
around  the  threads.  The  mould  is  then  removed,  and  the  frame  is 
lifted  out,  with  every  thread  thickly  and  very  beautifully  encrusted 
with  the  candy,  and  is  afterwards  drained,  to  free  it  from  the  adher- 
ing syrup.  Sugar-candy  is  more  transparent  and  much  harder 
than  common  sugar.  The  brown  sort  crystallizes  full  as  regularly 
as  the  white,  but  becomes  clammy  and  deliquescent  in  a  damp  air„ 
while  the  white  remains  always  dry.  On  account  of  its  superior 
hardness  it  is  less  soluble  than  the  loaf-sugar,  and  appears  to  have 
much  less  taste,  but  it  has  full  as  strong  a  body  of  sugar,  and  would 
be  excellently  calculated  for  preserving  all  vegetable  food,  if  the 
price  were  lower. 

[Pantologia. 

SECTION   XIV. 

Tea. 
Tbea — ^Linn. 

Thb  tea-plant  is  a  native  of  Japan,  China,  and  Tonquin,  and  has 
liot,  as  far  as  we  can  learn,  been  found  growing  spontaneously  in 
any  other  part  of  the  world*.  It  is  a  small  ever-green  tree,  or 
shrub,  much  branched,  and  covered  with  a  bright  dark  grey  bark. 
Mr.  Aiton  affirms  that  it  was  first  introduced  into  this  country  in 
1768,  by  John  Ellis,  Esq.  who  raised  it  from  seeds,  and  presented  it 
to  the  king's  gardener  at  Kew  :  but  Dr.  Woodville  inclines  to  be- 
lieve that  the  tea-plant  which  first  flowered  in  Europe  belonged  to 
bis  grace  the  Duke  of  Northumberland,  at  Sion  House. 

Sir  Charles  Thunberg,  one  of  the  most  distinguished  pupils  of 
Llonsus,  who  resided  sixteen  months  in  Batavia  and  Japan,  has 
given  a  full  botanical  description  of  the  tea-plant:  and  having 

*  Captain  Cook  found  a  low  ever^green  ibrab  in  great  abondance  on  the  island 
€i  TMcriife ;  which  he  obscires,  possesses  a  great  resemblance  to  the  thea  of  Japan 
•aA  China,  and  which  Uioogh  not  propagated,  and  regarded  as  a  weed,  is  nsed  as 
tea  by  many  of  the  Spaniards  of  the  island,  who  affirm  it  has  the  same  taste. 
But  we  know  nothing  of  the  sexual  characters  of  this  plant. 

Sditoi. 
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classed  it  in  the  iame  manner  as  bis  master,  says  expressly  that  it 
has  only  one  style.  Several  of  the  British  botanisU,  on  the  other 
hand,  refer  it  to  the  order  of  trigynia ;  deriving  their  authority  from 
a  plant  in  the  duke  of  Northumberland's  garden  at  Sion*house, 
which  had  three  styles. 

Linnaeus  says  that  there  are  two  species  of  the  tea  plant ;  the  bobea, 
the  corolla  of  which  has  six  petals ;  and  the  viridis,  or  green  tea^wbtch 
has  nine  petals.  Thunberg  makes  only  one  species,  the  bohea, 
consisting  of  two  varieties :  the  one  with  broad  and  the  other  with 
narrow  leaves.  This  botanist's  authority  is  decisive  respecting  the 
Japanese  tea  plants ;  but  as  China  has  not  yet  been  explored,  we 
cannot  determine  what  number  of  species  there  are  in  that  country. 
The  tea-tree,  however,  is  now  common  in  the  botanical  gardens  in 
this  country ;  and  it  is  evident  that  there  are  two  species,  or,  at  least, 
permanent  varieties  of  it :  one  with  a  much  longer  leaf  than  the 
other,  which  our  gardeners  call  the  green  tea ;  and  the  other  with 
shorter  leaves,  which  they  call  the  bohea.  The  green  is  by  much 
the  hardiest  plant,  and  with  very  little  protection  will  bear  the  rigour 
of  our  winters.  Messrs.  Loddiges,  of  Hackney,  have  now  seve* 
ral  large  {>lants  of  it  in  the  open  ground,  which  they  only  cover 
with  mats  in  hard  frost.  It  is  chiefly  propagated  in  this  country 
by  layers. 

This  plant  delights  in  valleys,  and  is  frequent  on  the  sloping 
sides  of  mountains  and  the  banks  of  rivers,  where  it  enjoys  a  south- 
em  exposure.  It  flourishes  in  the  northern  latitudes  of  Pekin  as 
well  as  round  Canton ;  but  attains  the  greatest  perfection  in  the 
mild  temperate  regions  of  Nankin.  It  is  said  only  to  be  found  be- 
tween the  30th  and  45th  degree  of  north  latitude.  In  Japan  it  is 
planted  round  the  borders  of  fields,  without  regard  to  the  soil ;  but 
as  it  is  an  important  article  of  .commerce  with  the  Chinese,  whole 
fields  are  covered  with  it,  and  it  is  by  them  cultivated  with  care. 
The  abbe  Rochen  says,  it  grows  equally  well  in  a  poor  as  in  a  rich 
soil ;  but  that  there  are  certain  places  where  it  is  of  a  better  quality. 
The  tea  which  grows  in  rocky  ground  is  superior  to  that  which 
grows  in  a  light  soil ;  and  the  worst  kind  is  that  which  is  produced 
in  a  clay  soil.  It  is  propagated  by  seeds;  from  six  to  twelve  are 
put  into  a  hole  about  five  inches  deep,  at  certain  distances  from 
each  other.  The  reason  why  so  many  seeds  are  sown  in  the  same 
hole  is  said  to  be,  that  only  a  fifth  part  vegetate.    Being  thus  sown» 
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tbey  grow  without  any  oiber  care.  Some,  however,  manure  the 
land,  and  remove  the  woods;  for  the  Chinese  are  as  fond  of  good 
tea,  and  take  as  much  pains  to  procure  it  of  an  exceUent  quality, 
as  the  Europeans  do  to  procure  .excellent  wine. 

The  leaves  are  not  fit  for  being  plucked  till  the  shrub  is  of  three 
yean*  g^rowth;  In  seven  years  it  rises  to  a  man's  height;  but  as  it 
then  bears  but  few  leaves,  it  b  cut  down  to  the  stem,  and  this  pro- 
duces a  new  crop  of  fresh  shoots  the  following  summer,  every  one  of 
which  bears  nearly  as  many  leaves  as  a  whole  shrub.  Sometimes 
the  plants  are  not  cut  down  till  they  are  ten  years  old.  We  are  in* 
formed  by  Ka^mpfer,  that  there  are  three  seasons  in  which  the 
leaves  are  collected  in  the  isles  of  Japan,  from  which  the  tea  derives 
different  degrees  of  perfection. 

-  The  first  gathering  commences  at  the  end  of  February  or  begin- 
ning  of  March.  The  leaves  are  then  small,  tender,  and  unfolded, 
and  not  above  three  or  four  days  old :  these  are  called  ficki-tsiaa,  or 
''  tea  in  powder,''  because  it  is  pulverised ;  it  is  also  called  impe- 
rial tea,  being  generally  reserved  for  the  court  and  people  of  rank ; 
and  sometimes  also  it  is  named  bloom  tea.  It  is  sold  in  China  for 
9tML  or  28.  per  pound.  The  labourers  employed  in  collecting  it 
do  not  pull  the  leaves  by  handfuls,  but  pick  them  up  one  by  one, 
and  take  every  precaution  that  they  may  not  break  them.  How- 
ever long  and  tedious  this  labour  may  appear,  they  gather  from, 
four  to  ten  or  fifteen  pounds  a  day. 

The  second  crop  is  gathered  about  the  end  of  March  or  begior 
ning  of  April.  At  this  season,  part  of  the  leaves  have  attained 
tbchr  foil  growth,  and  the  rest  are  not  above  half  their  size.  This. 
difierence  does  not,  however,  prevent  them  from  being  all  gathered 
indiscriminately.  Tbey  are  afterwards  picked  and  assorted  into 
diflerent  parceb,  according  to  their  age  and  size.  The  youngest, 
which  are  carefully  separated  from  the  rest,  are  often  sold  for  leaves 
of  Uie  first  crops,  or  for  imperial  tea.  Tea  gathered  at  this  season 
is  called  too  tsiaa,  or  *'  Chinese  tta,*'  because  the  people  of  Japan 
infuse  it,  and  drink  it  after  the  Chinese  manner. 

The  third  crop  is  gathered  in  the  end  of  May,  or  in  the  month 
of  Juae.  The  leaves  are  then  very  numerous  and  thick,  and  have 
acquired  their  full  growth.  This  kind  of  tea,  which  is  called  ben- 
tsiaa,  is  the  coarsest  of  all,  and  is' reserved  for  the  common  people. 

Some  of  the  Japanese  collect  their  tea  only  at  two  seasons  of  the 
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year,  which  correspond  to  the  second  and  third  already  menUoned  t 
others  confine  themselves  to  one  general  gathering  of  their  crop, 
towards  the  month  of  June:  however,  they  always  form  aflerwards 
different  assortments  of  their  leaves. 

^n  inftlsion  of  tea  is  the  common  drink  of  the  Chinese ;  and  in* 
deed,  Irherf  we  consider  one  circumstance  in  their  situation,  we  mnsl 
acknowledge  that  Providence  has  displayed  much  goodness  in  scat- 
tering this  plant  with  so  much  profusion  in  the  empire  of  China. 
The  water  is  said  to  be  unwholesome  and  nauseous,  and  woukl, 
therefore^  perhaps,  without  some  corrective,  be  unfit  for  the  pur- 
poses of  life.  The  Chinese  pour  boiling  water  over  their  tea,  and 
leave  it  to  infuse,  as  we  do  in  Europe ;  but  they  drink  it  without 
any  mixture,  and  even  without  sugar.  The  people  of  Japan  reduce 
theirs  to  a  fine  powder,  which  they  dilute  with  warm  water/  until 
it  has  acquired  the  consistence  of  thin  soup.  Their  manner  of 
serving  tea  is  as  follmvs :  They  place  before  the  company  the  tea- 
equipage,  and  the  box  in  which  (his  powder  is  contained ;  they  fill 
the  cups  with  warm  water^  and  taking  from  the  box  as  much 
powder  as  the  point  of  a  knife  can  contain,  throw  it  into  each  of 
the  cops,  and  stir  it,  until  the  liquor  begins  to  foam;  it  is  then 
presented  to  the  company,  who  sip  it  while  H  is  warm.  According 
to  Du  Halde,  this  method  is  not  peculiar  to  the  Japanese ;  it  is 
also  used  in  some  of  the  provinces  of  China. 

The  first  European  writer  who  mentions  tea  is  Giovanni  Botero^ 
an  eminent  Italian  antbor,  who  published  a  treatise  about  the  year 
1590,  of  the  causes  of  the  magnificence  and  greatness  of  cities.  He 
does  not  indeed  mention  its  name,  but  describes  it  in  such  a  manner 
that  it  is  impossible  to  mistake  it.  *^  The  Chinese  (says  be,)  have 
a  herb,  out  of  which  they  press  a  delicate  juice,  which  serves  them 
for  drink  instead  of  wine;  it  also  preserves  their  health,  and  frees 
them  from  all  those  evils  which  the  immoderate  use  of  wine  pro- 
duces among  us." 

Tea  was  introduced  into  Europe  in  the  year  IGIO,  by  the  Dutch 
East  India  Company.  It  is  generally  said,  that  it  was  first  imported 
from  Holland  into  England,  in  1666,  by  the  lords  ArUngton  and 
Ossory,  who  brought  it  into  fashion  among  people  of  quality.  But 
it  was  used  in  coffee-houses  before  this  period,  as  appears  by  an  act 
of  parliament  made  in  1660,  by  which  a  duty  of  8d.  was  laid  on 
every  gallon  of  the  infusion  sold  in^these  places.    In  1666itwa& 
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said  in  London  for  60a.  per  pound,  though  it  did  not  cost  more 
than  3b.  6d.  or  3s.  6d.  at  Batavia.  It  continued  at  this  price  till 
1700.  In  1715  green  tea  hegan  to  be  used ;  and  as  great  quanti- 
ties were  then  imported,  the  price  was  lessened^  and  the  practice 
of  dnnking  tea  descended  to  the  lower  ranks.  In  1720  the  French 
b^ran  to  send  it  to  us  by  a  clandestine  commerce.  Since  that  pe- 
riod the  demand  has  been  increasing  yearly,  and  it  has  become 
almost  a  necessary  of  life  in  several  parts  of  Europe,  and  among 
the  lowest  as  well  as  the  highest  ranks. 

The  following  table  will  give  an  idea  of  the  quantity  of  tea  im- 
ported annually  into  Great  Britain  and  Irelknd  since  1717: 

From  1717  to  1726  .           700,000  lbs. 

1782  to  1742  -         1,200,000 

1755  near  -             4,000,000 

1766            -  -         6,000,000 

1785  about  -          12,000,000 

1794  from       -  16  to  20,000,000 

Besides  these  immense  quantities  imported  into  Britain  and  Ire- 
land, much  has  been  brought  to  Europe  by  other  nations.  In  1766 
the  whole  tea  imported  into  Europe  from  China  by  other  nations 
amounted  to  17  millions  of  pounds ;  in  1785  it  was  computed  to  be 
about  19  millions  of  pounds'.  And  during  the  late  war  almost  the 
whole  of  the  trade  has  been  in  the  hands  of  the  English. 

In  this  country,  teas  are  generally  divided  into  three  kinds  of  green, 
and  fire  of  bohea :  the  former  are,  1.  Imperial  or  bloom  tea,  with 
a  large  loose  leaf,  light-green  colour,  and  a  fain£'  delicate  smell. 
2.  Hyson,  so  called  from  the  name  of  the  merchant  who  first  im- 
ported it ;  the  leaves  of  which  are  closely  curled  and  small,  of  a 
green  C(4our,  verging  to  a  blue.  3.  Singlo  tea,  from  the  name  of 
the  place  where  it  is  cultivated.  The  boheas  are,  1 .  Souchong, 
whidi  imparts  a  yellow-green  colour  by  infusion.  2.  Camho,  so 
called  (rom  the  place  where  it  is  made;  a  fragrant  tea>  with  a  violet 
smell ;  its  infusion  pale.  3.  Congo,  which  has  a  larger  leaf  than 
the  preceding,  and  its  infusion  somewhat  deeper,  resembling  com- 
mon bohea  in  the  colour  of  the  leaf.  4.  Pekoe  tea  ;  this  is  known 
by  the  appearance  of  small  white  flowers  mixed  with  it.  5.  Com- 
mon bohea,  whose  leaves  are  of  one  colour.    There  are  other  varie-* 
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Iks,  particularly  a  kind  of  green  tea,  done  up  in  roundish  baUs^ 
caHed  gun-powder  tea. 

[Aium.  WoodviUe.  Du  Haldc.  Gregory. 


SBCTION  XV. 

Coffee. 
C<^«A«— Linn. 

This  genus  of  plants  contains  ten  species,  chieitj  natives  of  the 
East  Indies,  South  America,  and  the  Polynesian  isles.  The  only 
species,  however,  that  we  here  notice  in  the  present  work  is  the 
Cofiea  Arabica,  of  which  there  are  two  varieties,  though  both  are 
sold  in  our  shops  as  Turkey  coffee,  and  possess  similar  qualities. 

a.  With  leaves  oblong-ovate ;  flowers  in  axillary  clusters ;  corob 
five-cleft. 

C  With  berries  oblong,  acute  at  the  base;  leaves  opposite  and 
waved ;  flowers  from  two  to  four  together,  nearly  sessile,  white, 
odorous. 

The  tree  seldom  rises  more  than  16  or  18  feet  high,  with  an  erect 
main  stem,  covered  with  a  lightish  brown  bark:  the  leaves  are 
oblong-ovate,  pointed;  flowers  in  axillary  clusters,  the  corols  of 
which  are  five^left.  These  flowers  are  of  a  pure  white,  and  very 
pleasant  odour,  but  their  duration  is  very  transient.  The  fruit 
resembles  a  cherry,  and  grows  in  clusters,  ranged  along  the  branches 
under  the  axillse  of  the  leaves,  which  are  of  a  laurel  hue,  but  ra- 
ther longer  than  a  laurel  leaf.  It  is  an  evergreen,  and  makes  a 
beautiful  appearance  at  every  season  in  the  stove,  but  particularly 
when  it  is  in  flower.  The  coflee«tree  is  now  propagated  in  great 
plenty  in  many  parts  of  America;  but  the  produce  of  these  coun- 
tries is  greatly  inferior  to  that  of  Arabia.  This  plant  is  propagated 
by  seeds,  which  should  be  sown  soon  after  they  are  gathered  from 
the  tree,  for  if  kept  but  a  short  time  out  of  the  ground,  they  wtU 
not  grow,  which  is  the  chief  reason  that  this  tree  has  not  been 
spread  into  more  different  countries;  for  the  seeds  will  not  keep 
long  enough  to  be  sent  into  any  place  ;  so  that  in  order  to  cultivate 
this  plant  in  any  part  of  the  world,  it  is  absolutely  necessary  to  have 
it  carried  thither  growing.  The  berries  are  commonly  ripe  with  as 
in  April,  at  which  time  they  should  be  sown  in  pots  of  fresh  light 
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earth,  covering  them  about  half  an  incb  thick  with  the  tame  light 
earth  ;  then  plunge  the  pots  into  a  moderate  hot*bed  of  tanner's 
bark,  obsenring  to  refresh  them  often  with  water,  as  also  to  raise 
^the  glasses  in  the  heat  of  the  day,  to  admit  fresh  air;  and  in  very 
hot  weather,  it  will  be  proper  to  shade  the  glasses  with  mats,  other- 
wise the  earth  in  the  pots  will  dry  too  fast,  and  prevent  the  vegetal 
tion  of  the  seeds.  It  must  be  observed  that  the  taking  off  the  pulp 
of  the  berries,  which  has  been  by  some  people  directed  as  absolutely 
necessary,  is  a  great  mistake*  When  this  plant  is  removed,  great 
care  should  be  taken  oat  to  break  or  injure  the  roots ;  and  also  to 
preserve  the  earth  to  the  roots ;  nor  should  they  be  kept  any  time 
oat  of  the  ground,  for  if  their  fibres  be  suffered  to  dry,  they  are  very 
subject  to  mould,  and  perish  soon  after.  The  soil  in  which  this  tree 
has  been  observed  to  thrive  best  was  composed  in  the  follow- 
ing manner,  viz*  one  load  of  fresh,  light,  loamy  earth ;  one  load 
of  rotten  cow-dung,  with  half  a  load  of  sea-sand :  these  were  well 
mixed  together,  and  laid  in  a  heap  six  months  before  it  was  used,  in 
which  space  of  time  it  was  turned  several  times,  the  better  to  in* 
corporate  the  several  parts. 

The  coflee-tree  has  of  late  years  been  much  cultivated  in  the 
itiands  of  America,  both  by  the  English  and  French,  but  the  cofiee 
which  has  been  thence  brought  to  Europe  has  been  very  little 
esteemed.  This  great  difference  in  the  goodness  many  have  attri- 
buted to  the  soil  in  which  it  grows,  and  therefore  have  supposed  it 
impossible  for  the  inhabitants  of  the  British  islands  ever  to  cultivate 
this  (^mmodity  to  any  real  advantage ;  but  this  is  certainly  a  mis- 
take, as  is  affirmed  by  several  persons  of  credit,  who  have  resided 
in  these  islands,  who  say,  that  the  berries  which  they  have  gathered 
firom  the  trees  and  roasted  themselves,  were  as  well  flavoured  as 
any  of  the  coffee  brought  from  Mocha ;  so  that  the  fault  is  in  the 
drying,  and  bringing  over;  for  if  in  the  drying  of  the  berries  they 
be  laid  in  rooms  near  the  sugar* works,  or  near  the  house  where  the 
ram  is  distilled,  the  berries  will  soon  imbibe  the  surrounding  efflu- 
via, which  will  greatly  alter  their  flavour.  In  like  manner  the 
cofiee  brought  in  the  same  ships  with  rum  and  sugar,  were  the  coOee 
e«er  so  good,  would  hereby  be  entirely  altered. 

With  respect  to  the  medicinal  properties  of  coflee,  it  is  in  general 
excitant  and  stimulating ;  though  we  doubt  whether  it  relaxes  the 
animal  fibres,  as  has  by  some  authors  been  supposed.    Its  more 
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or  lest  wholesome  efiect  greatly  depeDds  on  the  climate/  a»  well  as 
the  age,  constitution,  and  other  peculiarities,  of  the  individual. 
Hence  it  cannot  l>e  recommended  to  children,  or  persons  of  a  hot, 
choleric,  nenrous,  or  phthisical  habit;  nor  will  it  be  so  safe  and  use- 
ful in  warm  as  in  cold  and  temperate  climates ;  but  to  the  phleg- 
matic and  sedentary,  a  cup  of  co0ee,  one  or  two  hours  after  a  meal, 
or,  whjch  is  still  better,  one  hour  before  it,  may  be  of  service  to 
promote  digestion,  and  prevent  or  remove  a  propensity  to  sleep. 
In  cases  of  spasmodic  asthma,  hypochondriasis,  scrofula,  diarrhoea, 
agues,  and  particularly  against  narcotic  poisons,  such  as  opium, 
hemlock.  Sec.  coflfee  often  produces  the  best  effects ;  nor  is  there  a 
domestic  remedy  better  adapted  to  relieve  periodical  bead-achs 
which  proceed  from  want  of  tone,  or  from  debility  of  the  stomach. 

Count  Rumford,  in  the  eighteenth  of  his  Essays,  has  entered  into 
a  minute,  elaborate,  and  useful  analysis  of  the  powers  of  this  valua- 
ble  berry,  and  the  best  means  of  infusing  it  for  dietetic  purposes. 
He  remarks  that  **  among  the  numerous  luxuries  of  the  table,  un- 
known to  our  forefathers,  cofiee  may  be  considered  as  one  of  the 
roost  valuable.  Its  taste  is  very  agreeable,  and  its  flavour  uncom- 
monly so;  but  its  principal  excellence  depends  on  its  salubrity,  and 
on  its  exhilirating  quality.  It  excites  cheerfulness,  without  intoxi- 
cation ;  and  the  pleasing  flow  of  spirits  which  it  occasions,  lasts 
many  hours,  and  is  never  followed  by  sadness,  languor,  or  debility. 
It  diffuses  over  the  whole  frame  a  glow  of  health,  and  a  sense  of 
ease  and  well-being,  which  is  extremely  delightful ;  existence  is  felt 
to  be  a  positive  enjoyment,  and  the  mental  powers  are  awakened, 
and  rendered  uncommonly  active.''  Afler  some  other  judicious 
observations  on  the  valuable  properties  of  coffee,  and  the  uncertainty 
of  the  result  in  the  common  methods  of  preparing  it,  the  Count 
proceeds  with  his  subject. 

*'  Different  methods  have  been  employed  in  making  cofifee ;  but 
the  preparation  of  the  grain  is  nearly  the  same  in  dXi  of  them.  It 
is  first  roasted  in  an  iron  pan,  or  in  a  hollow  cylinder  made  of 
sheet-iron,  over  a  brisk  fire;  and  when,  from  the  colour  of  the 
grain,  and  the  peculiar  fragrance  which  it  acquires  in  this  process, 
it  is  judged  to  be  sufficiently  roasted,  it  is  Uken  from  the  fire,  and 
suffered  to  cool.  When  cold  it  is  pounded  in  a  mortar,  or  ground 
^n  a  hand-mill  to  a  coarse  powder,  and  preserved  for  use. 

*'  Great  care  must  be  taken  in  roasting  coffee,  not  to  roast  it  too 
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nMcb :  ai  toon  as  it  hat  acquired  a  deep  cinnamon  colour^  it  should 
be  taken  from  the  fire»  and  cooled ;  otherwise  much  of  its  aromatic 
flafour  will  be  dissipated^  and  its  taste  will  become  disagreeably 
bitter. 

"  In  some  parts  of  Italj^  co£fee  is  roasted  in  a  thin  Florence  flasks 
dightl  J  cloised  by  means  of  a  loose  cork.  This  is  held  over  a  clear 
fire  of  burning  coals*  and  continually  agitated.  As  no  visible  vapour 
ever  makes  its  appearance  within  the  flasks  the  colour  of  the  cofl^ 
iday  be  distinctly  seen  through  the  glass^  and  the  proper  moment 
seized  for  removing  the  cofiee  from  the  lire. 

**  I  have  endeavoured  to  improve  this  Italian  method,  by  using 
a  thin  globular  glasa  vessel  with  a  long  narrow  cylindrical  neck. 
This  globular  vessel  is  six  inches  in  diameter,  and  its  cylindrical 
neck  it  one  inch  in  diameter^  and  eighteen  inches  long.  It  is 
laid  down  horizontally,  and  supported  in  such  a  manner  on  a  wooden 
stand  as  to  be  easily  turned  round  its  axis.  The  globular  vessel 
projects  beyond  the  stand,  and  is  placed,  at  a  proper  height,  im- 
mediately over  a  chafing-dish  of  live  coals.  When  this  globular 
vessel  is  blown  sujfficiently  thin,  and  when  care  is  taken  to  keep 
U,  constantly  turning  round  when  it  is  over  the  fire,  there  is  not  the 
smallest  danger  of  its  being  injured  by  the  heat,  however  near  it 
may  be  to  the  burning  coals. 

"In  order  that  cofiee  may  be  perfectly  good,  and  very  high  fla- 
voured, not  more  than  half  a  pound  of  the  grain  should  be  roasted 
at  oDce;  for,  when  the  quantity  is  greater,  it  becomes  impossible 
to  regulate  the  heat  in  such  a  manner  as  to  be  quite  certain  of  a  good 
result* 

"  The  end  of  the  cylindrical  neck  of  the  globular  vessel  should 
be  closed  by  a  fit  cork,  having  a  small  slit  in  one  side  of  it,  to  per- 
mit the  escape  of  the  vapour  out  of  the  vessel.  This  cork  should 
prcgect  about  an  inch  beyond  the  extremity  of  the  neck  of  the  ves- 
sel, in  order  that  it  may  be  used  as  a  handle  in  turning  the  vessel 
round  its  axis,  towards  the  end  of  the  process,  when  the  neck  of 
the  vessel  becomes  very  hot.  The  progress  of  the  operation,  and 
the  moment  most  proper  to  put  an  end  to  it,  may  be  judged  and 
determined  with  great  certainty,  not  only  by  the  changes  which 
take  place  in  the  colour  of  the  grain,  but  also  by  the  peculiar  fra- 
grance, which  will  first  begin  to  be  difiused  by  it  when  it  is  nearly 
roasted  enough.  This  fragrance  is  certainly  owing  to  the  escape  of 
a  volaiik,  aromatic  substance,  which  did  not  originally  exist,  a$ 
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sM€h,  in  the  p«in,  but  which  is  formed  in  the  process  of  roasting 
it.  By  keeping  the  neck  of  the  glohular  vessel  cold,  by  means  of 
wet  cloths,  I  found  means  to  condense  this  aromatic  substance, 
together  with  a  large  portion  of  aqueous  vapour  with  which  it  wu 
mixed. 

''  The  liquor  which  resulted  from  this  condensation,  which  had 
an  acid  taste,  was  very  high  flavoured,  and  as  colourless  as  the 
purest  water ;  but  it  stained  the  skin  of  a  deep  yeHow  colour,  which 
could  not  be  removed  by  washing  with  soap  and  water;  and  this 
stain  retained  a  strong  smell  of  cofiee  several  days. 

"  I  have  made  several  unsuccessful  attempts  to  preserve  the  fVa* 
grant  aromatic  matter  which  escapes  from  the  coflee  when  it  is 
roasting,  by  transferring  it  to  other  substances.  Perhaps  others  may 
be  more  fortunate.  But  I  must  not  suffer  myself  to  be  enticed 
away  from  my  subject  by  these  interesting  speculations. 

*'  If  the  cofiee  in  powder  is  not  well  defended  from  the  air,  it 
soon  loses  its  flavour,  and  becomes  of  little  value ;  and  the  liquor 
is  never  in  so  high  perfection  as  when  the  cofiee  Is  made  immediately 
after  the  grain  has  been  roasted. 

''  This  is  a  fact  well  known  to  those  who  are  accustomed  to 
drinking  cofiee,  in  countries  where  the  use  of  it  is  not  controuled  by 
the  laws;  and  if  a  government  is  seriously  disposed  to  encourage  the 
general  use  of  cofiee,  individuab  must  be  permitted  to  roast  it  in 
their  own  houses. 

**  As  the  roasting  and  grinding  of  cofiee  take  up  some  considera* 
ble  time,  and  cannot  always  be  done  without  inconvenience  at  the 
moment  when  the  cofiee  is  wanted ;  I  contrived  a  box  for  keeping 
the  ground  coffee,  which  I  have  found  by  several  years^  experience, 
to  preserve  the  cofiee  much  better  than  any  of  the  vessels  commonly 
used  for  that  purpose.  It  is  a  cylindrical  box  made  of  strong  tin, 
four  inches  and  a  quarter  in  diameter,  and  five  inches  in  height> 
formed  as  accurately  as  possible  within,  to  which  a  piston  is  so 
adapted  as  to  close  it  very  exactly ;  and  when  pressed  down  into  it, 
to  remain  in  the  place  where  it  is  left,  without  being  in  danger  of 
being  pushed  upwards  by  the  elasticity  of  the  ground  cofiee  which 
it  is  destined  to  confine. 

**  This  piston  is  composed  of  a  circular  plate  of  very  stout  tin, 
which  is  soldered  to  the  lower  part  of  an  elastic  hoop  of  tin,  about 
two  inches  wide,  which  is  made  to  fit  into  the  cylindrical  box  as 
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exactly  as  posstbie,  and  so  as  not  to  be  moved  op  and  down  in  it 
witboot  enploying  a  considerable  force.  This  hoop  is  rendered 
elastic,  by  meant  of  a  number  of  vertical  sKts  made  in  the  sides 
ofit« 

"  On  tbe  upper  side  of  the  circular  plate  of  tin,  which  closes  this 
hoop  below,  and  in  the  centre  of  it,  there  is  fixed  a  strong  ring,  of 
about  one  inch  in  diameter,  which  serves  instead  of  a  piston  rod,  or 
a  handle  for  the  piston.  The  cylindrical  box  is  closed  above  by  a 
cover,  which  is  fitted  to  it  with  care,  in  order  that  the  air  which  is 
shut  up  within  the  box  (between  the  piston  and  the  cover)  might  be 
well  confined.*' 

**  Boiling-hol  water  extracts  from  cofl^,  which  has  been  pro- 
perly  roasted  and  ground,  an  aromatic  substance  of  an  exqubite 
flavour,  together  with  a  considerable  quantity  of  astringent  matter, 
of  a  bitter  but  very  agreeable  taste ;  but  this  aromatic  substance, 
which  b  supposed  to  be  an  oil,  is  extremely  volatile,  and  b  so  fee- 
bly united  to  the  water  that  it  escapes  from  it  into  the  air  with  great 
facility.  If  a  cup  of  the  very  best  co£fee,  prepared  in  the  highest 
perfection,  and  boiling  hot,  be  placed  on  a  table,  in  the  middle  of  a 
large  room,  and  sufiered  to  cool,  it  will  in  cooling  fill  the  room  with 
its  fragrance ;  but  the  cofiee,  after  having  become  cold,  will  be  found 
to  have  lost  a  great  deal  of  its  flavour.  If  it  be  again  heated,  its 
taste  and  flavour  will  be  still  further  impaired ;  and  after  it  has  been 
heated  and  cooled  two  or  three  times,  it  will  be  found  to  be  quite 
vapid  and  disgusting.  The  fragrance  diffused  through  the  air  is  a 
sure  indication  that  the  co£fee  has  lost  some  of  Its  most  volatile 
parts;  and  as  that  liquor  is  found  to  have  lost  its  peculiar  flavour^ 
and  also  its  exhilarating  quality,  there  can  be  no  doubt  bu^  that  both 
these  depend  on  the  preservation  of  those  volatile  particles  whicb 
escape  into  the  air  with  such  facility. 

"  In  order  that  cofiee  may  retain  all  those  aromatic  particles 
which  give  to  that  beverage  its  excellent  qualities,  nothing  more  b 
necessary  than  to  prevent  all  interbal  motions  among  the  particles 
of  that  liquid ;  by  preventing  its  being  exposed  to  any  change  of  tern* 
peratove,  either  during  the  time  employed  in  preparing  it,  or  after* 
wards,  till  it  is  served  up. 

**  Tbb  may  be  done  by  pouring  boiling  water  on  the  coflfee  in 
powder ;  and  surrounding  the  machine  in  which  the  cofiee  is  made. 
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by  boiling  wiiter;  or  by  the  steam  of  boiling  water:  for  the  tem- 
perature of  boiling  water  is  invariable,  (while  the  pressure  of  the 
atmosphere  remains  the  same),  and  the  temperature  of  steam  is  the 
same  as  that  of  the  boiling  water  from  which  it  escapes. 

*^  But  the  temperature  of  boiling  water  is.  preferable  to  all  others 
for  making  cofifee,  not  only  on  account  of  its  constancy,  but  also  on 
account  of  its  being  most  favourable  to  the  extraction  ofaU  that  is 
valuable  in  the  roasted  grain.  I  found  that  coflfee  infused  with  boil- 
ing water  was  always  higher  flavoured,  and  better  tasted,  than  when 
the  water  used  in  Uiat  process  was  at  a  lower  temperature. 

"  As  all  kinds  of  agitation  must  be-very  detrimental  to  coffee,  not 
only  when  made,  hot  also  wbilo  it  is  making,  it  is  evident  that  the 
method  formerly  practised,  that  of  putting  the  ground  cofi^  into  a 
cofibe-pot  with  water,  and  boiling  them  together,  must  be  very  de* 
fective,  and  must  occasion  a  very  great  loss.  But  that  is  not  all ; 
for  the  cofi^  which  is  prepared  in  that  manner  can  never  be  good, 
whatever  may  be  the  quantity  of  ground  coffise  that  is  employed. 
The  liquor  may  no  doubt  be  very  bitter^  and  it  commonly  is  so;  and 
it  may  possibly  contain  something  that  may  irritate  the  nerves, — 
but  the  exquisite  flavour  and  exhilarating  qualities  of  good  coffee 
will  be  wanting.^^-^— 

**  Coffee  may  easily  be  too  bitter,  but  it  is  impossible  that  it 
should  ever  be  too  fragrant  The  very  smell  of  it  is  reviving,  and 
has  oAen  been  found  to  be  useful  to  sick  persons,  and  especially  to 
those  who  are  afflicted  with  violent  head-achs.  In  shoit,  every 
thing  proves  that  the  volatile,  aromatic  matter,  whatever  it  may  be, 
that  gives  flavour  to  eoflee^  is  what  is  most  valuable  in  it,  and  should 
be  preserved  with  the  greatest  care,  and  that,  in  estimating  the 
strength  or  riehness  of  that  beverage,  its  fragrance  should  be  much 
more  attended  to  than  either  its  bitterness  or  its  astringency. 

"  One  pound  avoirdupois,  of  good  Mocha  cofl^,  which,  when 
properly  roasted  and  ground,  weighs  only  fourteen  ounces,  serves 
for  making  flfly -six  cups  full  of  the  very  best  cofiee>  in  my  opinion, 
that  can  be  made. 

**  The  quantity  of  ground  cofiee  which  I  use  for  one  full  cup,  is 
108  grains  troy,  which  is  rather  less  than  a  quarter  of  an  ounce. 
This  cofte,  when  made,  would  fill  a  cofiee-cup  of  the  common 
size,  quite  full ;  but  I  use  a  larger  cup,  into  which  the  coffee  being 
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poared  boiling  hot^  on  a  sufficient  quantity  df  sugar  (half  flip  ounce), 
I  pour  into  it  about  one-third  of  iu  volume  of  good  ^ sweet  cream, 
quite  cold.  On  stirring  these  liquids  together,  the  coflee  is  sud* 
denly  cooled,  and  in  buch  a  manner  as  not  to  be  exposed  to  the 
loss  of  any  considerable  portion  of  its  aromatic  particles  in  that 
process. 

*'  In  making  coflee,  several  circumstances  must  be  carefully  at^ 
tended  to :  in  the  first  place,  the  coffee  must  be  ground  fine,  other- 
wise the  hot  water  will  not  have  time  to  penetrate  to  the  centres  of 
the  particles ;  it  will  merely  soften  them  at  their  surfaces,  and, 
passing  rapidly  between  them,  will  carry  away  but  a  small  part  of 
those  aromatic  and  astringent  substances  on  which  the  goodness  of 
the  liquor  entirely  depends.  In  this  case,  the  grounds  of  the 
eofifee  are  more  valuable  than,  the  insipid  wash  which  has  been 
hurried  through  them,  and  afterwards  served  up  under  the  name  of 
coOec. 

*'  As  a  gill  is  a  measure  well  known  in  England,  I  shall  adopt  it 
as  a  standard  measure  for  a  cup  of  coffee ;  and  as  it  is  inconvenient 
to  fill  cofiee-cups  quite  Ml  to  the  brim,  I  shall  propose  coffee-cups 
to  be  made  of  the  form  and  dimensions  Ibey  now  commonly  have, 
or  of  a  size  proper  for  containing  8  l-3d  cubic  inches  of  liquor, 
when  filled  qaite  full  to  the  brim.  I  have  found  by  the  resulu  of 
a  great  number  of  experiments,  that  one  quarter  of  an  ounce  avoir- 
dupois of  ground  cofiee  is  quite  sufficient  to  make  a  gill  of  most 
excellent  oofifee,  of  the  highest  possible  fiavour,  and  quit£  strong 
enough  to  be  agreeable. 

**  Formerly,  the  ground  cofiee  being  put  into  a  coffee-pot,  with 
a  sufficient  quantity  of  water,  the  coflee- pot  was  put  over  the  fire, 
and  after  the  water  had  been  maile  to  boil  a  certain  time,  the  cof- 
iee-pot  was  removed  from  the  fire,  and  the  grounds  having  had 
tiode  to  settle,  or  having  been  fined  down  with  isinglass,  the  clear 
liqnor  was  poured  ofi^  and  immediately  served  up  iu  cups. 

"  From  the  results  of  several  experiments  which  I  made  with 
great  care,  in  order  to  ascertain  what  proportion  of  the  aromatic 
and  volatile  particles  in  the  coflee  escape,  and  are  left  in  this  pro- 
cess, I  found  reason  to  conclude,  that  it  amounts  to  considerably 
more  than  half. 

**  When  cofiee  is  made  in  the  most  advantageous  manner,  the 
groand  coflee  b  pressed  down  in  a  cylindrical  yessel,  which  has  i^ 
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bottom  pierced  wi^  many  small  holes,  so  as  to  form  a  strainer ;  and 
a  proper  quantity  of  boiling  hot  water  being  poured  cautiously  on 
this  layer  of  cofiEee  in  powder,  the  water  penetrates  it  by  degrees, 
and  after  a  certain  time  begins  to  filter  through  it.  This  gradual 
percolation  brings  continually  a  succession  of  fresh  particles  of  pure 
water  into  contact  with  the  ground  coffee ;  and  when  the  last  portion 
of  the  water  has  passed  through  it,  every  thing  capable  of  being  dis- 
solved by  the  water  will  be  found  to  be  so  completely  wadied  out  of 
k,  that  what  remains  will  be  of  no  kind  of  value. 

*'  It  is  however  necessary  to  the  complete  success  of  this  ope- 
ration, that  the  cofkt  should  be  ground  to  a  powder  sufficiently 
fine. 

'*  In  order  that  the  coffee  may  be  perfectly  good,  the  stratum  of 
ground  cofiee,  on  which  the  boiling  water  is  poured,  must  be  of  a 
certain  thickness,  and  it  must  be  pressed  together  with  a  certain  de- 
gree of  force.  If  it  be  too  thin,  or  not  sufficiently  pressed  together, 
the  water  will  pass  through  it  too  rapidly ;  and  if  the  layer  of  ground 
cofiee  be  too  thick,  or  if  it  be  too  much  pressed  together,  the  water 
will  be  too  long  in  passing  through  it,  and  the  taste  of  the  co£fee  will 
be  injured/' 

The  author  recommends  as  of  importance  that  the  surface  of  the 
co£fee  be  rendered  quite  level  afler  it  is  put  into  the  strainer,  before 
any  attempt  is  made  to  press  it  together,  that  the  water  in  perco- 
lating may  act  equally  on  every  part.  For  this  purpose  he  uses  the 
following  contrivance : — "  The  circular  plate  of  tin,  with  a  rod 
fastened  to  its  centre,  which  serves  as  a  rammer  for  pressing  down 
the  ground  cofifee,  has  four  small  projecting  square  bars,  of  about 
one-tenth  of  an  inch  in  width,  fastened  to  the  under  side  of  it,  and 
extending  from  the  circumference  of  the  plate  to  within  about  one 
quarter  of  an  inch  of  its  centre.  On  turning  this  plate  round  its 
axis,  by  means  of  the  rod  which  serves  as  a  handle  to  it,  (the  rod 
being  made  to  occupy  the  axis  of  the  cylindrical  vessel,)  the  pro- 
j/ecting  bars  are  made  to  level  the  ground  coffee ;  and  after  this  has 
been  done,  and  not  before,  the  caSse  is  pressed  together. 

*'  This  circular  plate  is  pierced  by  a  great  number  of  small  holes, 
which  permit  the  water  to  pass  through  it,  and  it  remains  in  the  cy- 
lindrical vessel  during  the  whole  of  the  time  that  the  cofifee  is  making* 
It  reposes  on  the  surface  of  the  ground  co£fee,  and  prevents  its  being 
thrown  out  of  its  place  by  the  water  which  is  poured  on  it.    The 
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rod  which  serves  as  a  handle  to  this  circular  plate  is  so  short,  that  it 
does  not  prevent  the  cover  of  the  cylindrical  vessel  from  being  put 
down  into  its  place.*' 

Two-thirds  of  an  inch  answers  best  for  the  coffee  in  powder  before 
it  is  pressed  together,  and  the  pressure  should  be  such  as  to  reduce 
the  thickness  to  something  less  than  half  an  inch, 

**  A  Table,  showing  the  diameters  and  heights  of  the  cylindrical 
vessels  (or  strainers)  to  be  used  in  making  the  following  quantities 
of  cofiec: 

Quantity  of  eofiee  to  Diameter  of  the  Height  of  tke 

be  made  at  once.  Strainer.  Strainer. 

1  cup l^- inches 5j- inches 

3  cups ..^... bi 

3  or  4  caps  2f 5 

5  or  6  cups  3^ b\ 

7  or  8  cups  4  .••••• • 5j. 

9  or  10  eups ^... b\ 

11  or  13  caps 5  54.' 

As  these  heights  are  nearly  equal,  the  Count  recommends  that  the 
strainers  be  all  made  of  the  height  of  5^  inches,  and  suspended  in 
their  reservoir  at  such  a  height  that  their  bottoms  be  above  the 
percolated  fluid  when  all  has  passed  through. 

'*  The  reservoir  and  its  boiler,  he  then  observes,  must  be  soldered 
together  above,  at  their  brims ;  and  the  reservoir  must  be  suspended 
in  its  boiler,  in  such  a  manner  that  its  bottom  may  be  about  a 
quarter  of  an  inch  above  the  bottom  of  the  boiler. 

"  The  small  quantity  of  water  which  it  will  be  necessary  to  put 
into  the  boiler,  in  order  that  the  reservoir  for  the  coffee  may  be  sur- 
roQoded  by  steam,  may  be  introduced  by  means  of  a  small  opening 
on  one  side  of  the  boiler,  situated  above,  and  near  the  upper  part  of 
its  handle. 

*'  The  spout  through  which  the  coflee  is  poured  out  passes  through 
the  side  of  the  boiler,  and  is  fixed  to  it  by  soldering.  The  cover  of 
the  boiler  serves  at  the  same  time  as  a  cover  for  the  reservoir,  and 
for  the  cylindrical  strainer ;  and  it  is  made  double,  in  order  more 
eflectually  to  confine  the  heat. 

**  The  boiler  is  fixed  below  to  a  hoop,  made  of  sheet-brass^  which 
Is  pierced  with  many  holes.  This  hoop,  which  is  one  inch  in  width, 
and  which  is  firmly  fixed  to  the  boiler,  serves  as  a  foot  to  it  when  it 
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Is  set  down  on  a  table,  and  it  supports  it  in  such  a  manner  that  the 
bottom  of  the  boiler  is  elevated  to  the  height  of  half  an  inch  above 
the  table. 

*'  When  the  boiler  is  heated  over  a  spirit  lamp>  or  over  a  small 
portable  furnace  in  which  charcoal  is  burnt,  as  the  vapour  from  the 
fire  will  pass  off  through  the  holes  made  in  the  sides  of  the  hoop,  the 
bottom  ef  the  hoop  will  always  remain  quite  clean^  and  the  table- 
cloth will  not  be  in  danger  of  being  soiled  when  this  co£fee-pot  is  set 
down  on  the  table. 

**  As  the  hoop  is  in  contact  with  the  boiler,  in  which  there  will 
always  be  some  water,  it  will  be  so  cooled  by  this  water  as  never  to 
become  hot  enough  to  bum  the  tabk-cloth. 

"  The  bottom  of  the  boiler  may  be  cleaned  occasionally,  on  the 
underside^  with  a  brush  or  a  towel ;  but  it  should  not  be  made  bright ; 
for  when  it  is  bright  it  will  be  more  difficult  to  heat  the  water  in  it 
than  when  it  is  tarnished  and  of  a  dark-brown  colour. 

"  But  the  sides  of  the  boiler  should  be  kept  as  bright  as  possible; 
for.'when  its  external  surface  is  kept  clean  and  bright,  the  boiler  will 
be  less  cooled  by  the  surrounding  cold  bodies^  than  when  its  me- 
tallic splendour  is  impaired  by  neglecting  to  clean  it*. 

*'  As  the  small  quantity  of  water  which  is  put  into  the  boiler  serves 
merely  for  generating  the  steam  which  is  necessary  in  order  to  keep 
the  reservoir  and  its  contenu  constantly  boiling-hot ;  if  the  reservoir 
be  made  of  silver,  or  even  of  common  tin,  the  boiler  may,  without 
the  smallest  danger,  be  made  of  copper ;  or  of  copper  plated  with 
silver,  which  will  give  to  the  boiler  an  elegant  appearance,  and  at 
the  same  time  render  it  easy  to  keep  it  clean  on  the  outside. 

"  The  boiler  may  likewise  be  made  of  tin,  and  neatly  japanned  on 

*  *^  I  bare 'ID  my  posseuion  two  porcelain  tea-pots,  of  the  ume  form  and  dimen- 
tioDt,  one  of  which  is  gilt  all  over  on  the  outside,  and  might  easily  be  mistaken  for 
a  gold  tea-pot ;  the  other  is  of  its  natural  white  colour,  both  within  and  without ; 
being  neither  painted  nor  gilt.  When  they  are  both  filled  at  the  same  time  with 
boiling  water,  and  exposed  to  4x>ol  in  the  same  room,  that  which  is  gilt  retains  its 
heat  half  as  long  ag»n  as  that  which  is  not  gilt.  The  times  employed  in  cooling 
them  a  given  number  of  degrees,  are  as  three  to  two. 

^  The  result  of  this  interesting  experiment  (which  I  first  made  about  seven  yean 
ago)  affords  a  good  and  substantial  reason  for  the  preference  which  English  ladies 
have  always  giren  to  silver  tea-pots.  The  details  of  this  experiment  may  be  teen 
in  a  paper  published  in  the  Memoirs  of  the  French  National  Institute  for  the 
year  1S07." 
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the  outside,  provided  the  hoop  to  which  it  is  fixed  below  be  made 
of  copper ;  but  this  hoop  must  never  be  jupanned  nor  painted ;  and 
it  must  always  be  made  of  sheet-copper  or  silver ;  and  the  boiler 
must  always  be  heated  over  a  small  portable  fire-place  or  lamp, 
somewhat  less  in  diameter  above,  than  the  hoop  on  which  the  boiler 
is  placed. 

^'  In  cNrder  that  the  flat  bottom  of  the  boiler  may  not  smother  and 
put  out  the  fire,  the  brim  of  the  small  furnace  or  chafing-dish,  which 
is  used,  must  have  six  projecting  knobs  at  the  upper  part  of  it,  each 
about  one  quarter  of  an  inch  in  height,  on  which  the  bottom  of  the 
boiler  may  rest. 

''  If  these  knobs  (which  may  be  the  large  heads  of  six  naik)  be 
placed  at  equal  distances  from  each  other,  the  boiler  will  be  well 
supported;  and  as  the  hot  vapour  from  the  fire  will  pass  off  freely 
between  them,  the  fire  will  burn  well.  As  a  very  small  fire  b  all 
that  can  be  wanted,  no  inconvenience  whatever  will  arise  from  the 
heating  of  the  boiler  on  the  table,  in  a  dining-room  or  breakfast- 
room,  especially  if  a  spirit  lamp  be  used ;  and  the  quantity  of  heat 
wanted  is  so  very  small,  when  the  water  is  put  boiling  hot  into  the 
boiler,  that  the  expense  for  spirits  of  wine  would  not,  in  London, 
amount  to  one  penny  a  day,  when  cofte  is  made  twice  a  day  for 
four  persons. 

^  It  is  a  curious  lact,  but  it  is  nevertheless  most  certain,  that  in 
some  cases,  spirits  of  wine  is  cheaper,  when  employed  as  fuel,  even 
than  wood.  With  a  spirit  lamp  constructed  on  Argand's  principle, 
but  with  a  chimney  made  of  thin  sheet  iron,  which  I  caused  to  be 
made  about  seven  years  ago,  (and  which  has  since  become  very  com- 
mon in  Paris,)  I  heated  a  sufficient  quantity  of  cold  water,  to  make 
coflfee  for  the  breakfast  of  two  persons,  and  kept  the  coflee  boiling 
hot,  one  hour  after  it  was  made,  with  as  much  spirits  of  wine  as  cost 
ivfo  sous,  or  one  penny  Englbh  money.'' 

[CoufU  Rutitford. 
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SBCTION   XVI. 

Cocoa. 

COCM.P— LtNIV« 

The  cocoa-tree  is  a  native  of  very  warm  climates.  The  genas 
Includes  five  species,  which  are  found  in  the  tropics,  India,  and 
South  America.  Of  these,  two  are  highly  valuahle,  the  cocos  nu- 
cit'era,  or  cocoa-nut  tree;  and  the  cocos  butyracea,  or  palm-oit  tree. 
We  shall  glance  at  each  of  them. 

1.  Cocoa-nut  Tree. 
CooM  Docifera^'— Linn. 

This  tree  riiies  to  the  height  of  sixty  feet,  vmI  it  slenderer  in  the 
middle  tlian  towards  the  top  or  bottom.  The  leaves  or  IjiwcLm 
are  oflen  fourteen  or  fifleen  feet  long,  and  twenty-eigfai  in  number, 
winged,  of  a  yellow  colour,  straight  a^id  tapering.  The  pinne  are 
green,  often  three  feet  long  next  the  trunk,  but  diminishing  in  length 
towards  the  extremity  of  the  branches,  which  are  fastened  at  top  by 
brown  filamentous  threads,  that  grow  out  of  them,  of  the  size  of 
ordinary  pack-thread,  and  are  interwoven  like  a  web.  The  nuta 
hang  at  the  summit  of  the  trunk  in  clusters  of 'a  dozen  each.  The 
Incrusted  white-meat  of  the  nut  is  formed  of  the  interior  fluids 
which  is  continually  concreting  as  it  ascends  from  the  root.  The 
interior  fluid,  or  milk^  as  it  is  called,  is  often  upwards  of  a  pint. 
The  leaves  are  wrought  into  brooms,  mats,  sacks,  hammocks,  and 
other  utensils.  In  its  original  production  this  tree  was  prolmbly  an 
Asiatic  plant;  but  it  is  now  found  in  almost  all  the  warm  parts  of 
America.  It  may  be  propagated  in  our  own  country  from  the  ripe 
nut,  which  should  be  kept  in  large  pots  of  sand  during  the  voyage  ; 
and  if  it  should  shoot  in  the  course  of  the  passage  it  will  be  so  much 
time  gained.  But  the  nuts  brought  to  England  for  sale  will  seklom 
answer  for  the  purpose  of  propagation,  as  they  are  almost  always 
plucked  before  they  are  ripe,  that  they  may  the  more  safely  endure 
the  voyage. 

The  inhabitants  also  draw  from  the  tree  itself  a  very  agreeable 
liquor,  which  the  Indians  call  sura,  and  the  Europeans  style  palm 
wine;  and  indeed  it  is  little  inferior  to  Spanish  white  wine,  except 
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in  keeping.  There  are  three  sorts  of  palm-wine ;  the  first  of  which 
18  drank  within  a  few  hours  after  it  is  drawn  from  the  tree,  and 
almost  in  its  original  state,  when  it  has  a  moderate  sweetness ;  the 
second  and  third  sorts  are  obtained  by  fermentation,  and  the  addi- 
tion of  various  herbs  and  roots.  The  first  of  these  liquors  will  not 
intoxicate,  but  the  two  latter  will.  Besides  all  these  advantaged 
which  are  obtained  from  the  cocoa-tree,  the  filaments  which  form 
the  outer  coat  of  the  nut  are  worked  into  threads,  of  which  very 
good  cordage  and  cables  are  made.  "• 

%.  Palm-oil  Tree. 
Cocos  botyracra.— -Linn. 

This  is  also  a  native  of  South  America.  The  oil  from  which  it 
derives  its  specific  name  is  produced  by  bruising  and  dissolving  the 
kernels  of  the  fruit  in  water,  without  the  aid  of  heat>  by  which  the 
oil  is  separated,  and  rises  to  the  surface,  and  on  being  washed  two 
or  three  times,  is  rendered  fit  for  use.  When  brought  into  this 
country  it  it  of  the  consistence  of  an  ointment,  and  of  an  orange- 
yellow  colour,  with  little  taste,  and  of  a  strong,  though  not  disagree- 
able, smell.  Its  use  is  confined  to  external  applications  in  pains, 
tumora,  and  sprains ;  but  it  appears  to  possess  very  little,  if  any,  ad- 
vantage over  other  bland  oils. 

[Lifm.  Turion.  Paniologia, 

SECTION  XVII. 

Cinnamon  Tree. 
Lanrat  Cionamomnm.— Linn. 

This  valuable  and  useful  bay-tree  (for  the  generic  term  shews 
the  reader  sufiiciently  that  it  belongs  to  the  bay-kind,)  rises  above 
twenty  feet  in  height ;  the  trunk  extends  about  six  feet  in  length, 
aod  one  foot  and  a  half  in  diameter ;  it  sends  off  numerous  branches, 
which  are  covered  with  smooth  bark,  of  a  brownish  ash  colour ;  the 
leaves  stand  in  opposite  pairs  upon  short  footstalks ;  they  are  of  an 
ovalish  oblong  shape,  obtusely  pointed,  entire,  firm,  from  three  to 
five  inches  long,  of  a  bright  green  colour,  and  marked  with  three 
whitish  longitudinal  nerves ;  the  common  peduncles  grow  from  the 
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jounger  brancbesi  and  after  dividing,  produce  the  flcwera  in  a  kind 
of  paniculated  umbel.    The  petaU  arc  six,  oval,  pointed^  concave, 
spreading,  of  a  greenish  white  or  yellowish  colour,  and  the  three 
outermost  are  broader  than  the  others )  the  filamento  are  nine, 
shorter  than  the  corolla,  flattish,  erect,  standing  in  ternaries,  and,  al 
the  base  of  the  three  innermost,  two  small  round  glands  are  placed ; 
the  anthers^  are  double,  and  unite  over  the  top  of  the  61amcnt ;  the 
germen  is  oblongs  the  style  stmple,  of  the  length  of  the  stamina, 
and  the  stigma  is  depressed  and  triangular;  the  fruit  is  a  ptilpy 
pericarpium,  resembling  a  small  olive,  of  a  deep  blue  colour  inserted 
in  the  corolla,  and  containing  an  oblong  nut 
.    The  true  cinnamon-tree  is  a  native  of  Ceylon,  where,  according 
to  Ray,  it  grows  as  common  in  the  woods  and  hedges  as  the  hazel 
with  us,  and  is  used  by  the  Ceylonese  for  fuel  and  other  doeiestic 
purposes.    Its  cultivation  was  first  attempted  in  this  country  aboul 
the  year  1766  by  Mr.  Phillip  Miller,  who  observes,  "  that  the  cin- 
namon and  camphire  trees  are  very  near  akin,*'  and  that  if  the 
berries  of  these  trees  were  procured  from  the  places  of  their  growth* 
and  planted  in  tubs  of  earth,  the  planU  might  be  more  easily  reared 
than  by  layers,  which  require  two  years  or  more  before  they  take 
root    We  wish,  however,  to  caution  those  who  make  the  trial,  t# 
plant  this  fruit  immediately  upon  being  obtained  from  the  tree ;  for 
Jacquin  remarks,  '*  Caeterum  ad  sationem  transportari  semina  ne- 
queunt,  quum  paucos  intra  dies  nuclei  corrumpantuf ,  atque  efiReti 
evadant*/'     Ray  seems  to  think  that  the  cassia  cinnamomea  of 
Herman,  the  cassia  lignea,  and  the  cassia  fistula  of  the  ancient 
Greek  writers,  were  the  same,  or  varieties  of  the  same  species  of 
plant  f.     But  an  inquiry  of  more  importance  is,  whether  the  cinna* 

*  JacqniD't  Americ.  At  Ceylon  **  it  it  particularly  owing  to  a  certain  kind  off 
wi)d  doret,  which,  from  their  feeding  on  the  frait  of  the  cinnamon-tree,  they  call 
einnamon-eaiert,  that  these  trees  grow  so  plentifally  in  thu  island.**  A  Seba  Phil. 
Trans,  vol.  zxxri.  p.  105. 

t  It  is  necessary  to  observe,  that  the  ancient  signification  of  these  namat  is 
Tery  different  from  the  modem.  The  yoanger  branches  of  the  tree,  with  their  bark 
covering  them,  were  «Ulcd  by  the  Greek  writers  tUftofAmiAm,  cinnamomom,  and 
sometimes  SyXoxcMia,  or  cassia  lignea ;  bnt  when  they  were  di?ested  of  their  bark, 
which  by  its  being  dried  became  tubular,  Uiis  bark  was  denominated  xaa-M  av^ifyff 
or  cassia  fistula.— But  as  in  process  of  time  the  wood  of  this  tree  was  found  useless, 
they  stripped  the  bark  from  it,  and  brought  that  only ;  which  custom  prerails 
at  this  day.  See  account  of  the  cinnamon-tree  by  Dr.  Watson,  Phil.  Trans. 
Tol.  zlfii. 
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mon  of  Ceylon  is  of  tbe  same  species  as  that  f^vring  in  Malabar, 
Sumatra,  &c.  diflbring  only  through  the  influence  of  the  soil  and 
climate  in  which  it  grows,  or  from  the  culture  or  manner  of  curing 
the  cinnamon.  Mn  White  and  Mr.  Combes,  who  have  investigated 
ihis  subject  with  considerable  attention,  agree  with  Gracias,  and 
^termine  this  question  in  the  affirmative*. 

The  use  of  the  cinnamon-tree  is  not  confined  to  the  bark,  for  it 
is  remarkable  that  the  leaves,  the  fruit,  and  the  root,  all  yield  oils 
of  very  difi&rent  qualities,  and  of  connderable  value :  that  produced 

*  According  to  many  botanical  writers,  the  principal  marks  of  distinction  of 
tbeie  plants  are  to  be  found  in  tbe  leaf,  which  in  the  cinnamon  of  Ceylon  is  more 
oval  and  less  pointed  than  the  others,  and  the  nerves  do  not  reach  to  the  margin  $ 
wMIc  in  the  dnnaoMm  of  Somatra  they  are  said  to  be  oontinned  to  the  extremity 
of  tbe  leaC^— Respecting  the  bark  it  is  weH  known  to  be  less  warm  and  gratefol  te 
tie  taste,  manifesting  that  viscosity  on  being  chewed,  which  is  never  observable 
ia  the  Ceylon  cinnamon.  But  Mr.  White,  with  the  assistance  of  Dr.  Matty, 
carefally  compared  the  specimens  of  the  cinnamon-tree  (commonly  called  cassia,} 
which  be  had  from  Samatra,  with  those  from  Ceylon,  preserved  in  the  British 
Mnsenm,  which  were  tbe  collections  of  Boerhaave,  Conrteen,  Plakenet,  and 
Fettver,  and  fbond  the  difference  so  Inconsiderable,  as  folly  to  jnstii^  his  opinion. 
In  Moiray's  edition  of  the  Systems  Veg.  we  find  superadded  to  the  description  of 
cassia,  ^  Esse  mode  Varietatem  praeoedentis,  (dnnam.)  foliis  aognstioribos  et 
obtnsioribos,"  Uranbeig  in  Act«  Stockb.  1780,  p.  66.  Tbe  diiference  of  the 
bark  itself  is  thus  stated  by  Ray,  **  Officinte  nostre  cassiam  ligneam  a  cinnamomo 
sen  canclla  distinctam  fociant,  cassiam  cinnamomo  crassiorem  pleromqne  esse 
colore  mbicnndiorem,  sobstaotift  d^orem,  solidiorem  et  compactiorem,  gnsto 
BMgts  ghittnoso,  odore  qradem  et  sapore  dnnamomom  aptins  referre,  tamen  cin- 
namnww  iasbceilliofem  et  minus  vegetam  esse  ex  accorata  obsenratione  Hio. 
Johneon."  Bot  Mr.  White  says,  ^  From  the  specimens  I  shall  now  prodnce,  it 
wiU  moet  plainly  appear,  that  these  differences  are  merely  accidents,  arising 
from  tbe  age  of  the  canelU,  the  part  of  the  tree  from  whence  it  is  gathered, 
and  from  the  manner  of  cultivating  and  cnring  it."  And  he  observes,  *^  If  any 
coojectare  can  arise  from  hence,  it  may  be,  that  the  cinnamon  of  Ccjlon  was 
iMmerly,  as  well  as  that  of  Somatra  and  Malabar,  called  cassia;  bot  that  the 
Dotch  writers,  being  acquainted  with  tbe  excellent  qualities  which  the  ancients 
ascribed  to  their  dnnamon,  chose  to  add  tbe  name  cinnamon  to  that  of  cassia  | 
and  in  process  of  time  tbcy  have  foond  the  name  of  cinnamon  more  profitable 
than  that  of  cassia,  by  which  we  choose  to  call  oor  canclla,  to  oor  national  loss 
of  many  tboosands  a  year."  (Phil.  Trans,  vol. ).  p.  887.)  How  fur  tbe  rea- 
soning of  Mr.  White  is  really  well  foondcd,  we  leave  to  the  jodgment  of  others  ; 
it  may  however  be  remarked,  that  his  opinion  is  not  a  little  supported,  from  the 
coDsideratioo  that  the  cinnamon  plant  varies  exceedingly,  even  in  tbe  island  of 
Ccyloo,  where  Burman  collected  )iine  different  sorts,  and  Seba  actoally  describes 
ten. 
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from  the  leares  is  called  oil  of  doves*  and  oletim  malabathri ;  that 
obtained  from  the  fruit  is  extremely  fragrant,  of  a  thick  consistence^ 
and  at  Ceylon  is  made  into  candles,  for  the  sole  use  of  the  king; 
and  the  bark  of  the  root  not  only  atibrds  an  aromatic  essential  oil, 
or  what  has  been  called  oil  of  camphor,  and  of  great  estimation  for 
its  medical  use,  but  also  a  species  of  camphor,  which  is  much  purer 
and  whiter  than  that  kept  in  the  shops. 

The  spice  so  well  known  to  us  by  the  name  of  cinnamon,  is  the 
inner  bark  of  the  tree*;  and  those  plants  produce  it  in  the  most 
perfect  state,  which  are  about  six  or  seven  years  old,  but  this  must 
vary  according  to  circumstances.  Seba  says,  ''  Those  which  grow 
in  the  vallies,  where  the  ground  is  a  fine  whitish  sand,  (and  there 
are  many  such  vallies  in  the  island  of  Ceylon,)  will  in  five  years 
time  be  fit  to  have  the  bark  taken  off.  Others,  on  the  contrary, 
which  stand  in  a  wet  slimy  soil,  must  have  seven  or  eight  years  time 
to  grow  before  they  are  ripe  enough.'*  And  the  bark  of  those 
trees,  which  stand  in  a  very  dry  soil,  and  much  exposed  to  the  sun, 
has  oflen  a  bitterish  taste,  which  Seba  attributes  to  "  the  camphor 
being  by  the  sun's  rays  rendered  so  thin  and  volatile,  that  it  rises 
up  and  mixes  with  the  juice  of  the  tree.*'  The  bark  while  on  the 
trees,  is  first  freed  of  its  external  greenish  coat;  it  is  then  cut  lon- 
gitudinally, stripped  from  the  trees,  and  dried  in  sand,  till  it  becomes 
fit  for  the  market,  when  it  is  of  a  reddish  yellow,  or  pale  rusty  iron 
colour,  very  lights  thin,  and  curling  up  into  quills  or  canes,  which 
are  somewhat  tough,  and  of  a  fibrous  texture.  It  is  frequently 
mixed  with  cassia,  which  is  distinguished  from  the  cinnamon  by  its 
taste  being  remarkably  slimy.  This  bark  is  one  of  the  most  grateful 
of  the  aromatics ;  of  a  very  fragrant  smell,  and  a  moderately  pun- 
gent, glowing,  but  not  fiery  taste,  accompanied  with  considerable 
sweetness,  and  some  degree  of  astringency.  Its  aromatic  qualities 
are  extracted  by  water  in  infusion,  but  more  powerfully  by  it  in 
distillation,  and  in  both  ways  also  by  a  proof  spirit  applied.  Cin- 
namon is  a  very  elegant  and  useful  aromatic,  more  grateful  both  to 
the  palate  and  stomach  than  most  other  substances  of  this  class :  by 


•  *'  If  yoa  taste  tbe  inner  membrane  of  the  bark  when  fresh  taken  off,  jaa  wiU  find 
it  of  most  exquisite  sweetness,  whereas  tbe  outward  part  of  the  bark  differs  bat  very 
little  in  taste  from  the  common  trees ;  but  in  drying,  the  oily  and  agreeable  sweetness 
communicates  and  diffuses  itself  throughout  the  whole  outward  part."    Seba,  1.  c 


Digitized  by  VjOOQIC 


CINNAMON  TRBE.  123 

lis  astringent  quality,  it  likewise  corroborates  the  viscera,  and  proves 
of  great  service  in  several  kinds  of  alvine  fluxes,  and  immoderate 
discbarges  from  the  uterus.  The  aromatic  principle  is  an  essential 
oil,  which  is  obtained  by  dbtilling  at  once  large  quantities  of  this 
spice,  or  rather  cassia,  which  is  usually  employed  in  these  operations; 
and  the  oil  thus  separated  is  so  extremely  pungent,  that  on  being 
applied  to  the  skin  it  produces  an  eschar. 

We  have  already  observed  that  the  cinnamon  is  one  species  of 
the  laurus  or  bay-tree :  and  beibre  we  close  the  artide  we  will  re- 
mark, that  there  are  few  genera  of  plants  llwt  contain  so  many  ex- 
cellent, useful,  and  ornamental  specks.  The  whole  number,  indeed, 
amount  to  not  less  thao  thhrty-four,  all  natives  of  warm  climates; 
but  the  folknriiig  loe  sufficient  to  justify  our  assertion. 

1.  Sweet  bay.  L.  nobilis.  Leaves  lanceolate,  reiaed,  fierennial ; 
flowers  four-deft,  dioecous.  There  aw  Smr  me  five  varieties  from  a 
difference  of  the  lea^  wlndiss  Kroad,  striped,  narrow,  or  wavy. 

'9.  Chmamon-tree.  L.  Cinnamomum.  Leaves  three-nerved, 
ovate,  oblong ;  the  nerves  disappearing  towards  the  tip.  The  tree 
is  covered  with  a  smooth  bark ;  the  flowers  are  panicled.  The  liber 
oc  inner  bark  of  the  branches  constitutes  the  cinnamon  of  the  shops. 
The  trunk  of  the  tree  grows  to  the  height  of  twenty  or  thirty  feet. 
It  is  a  native  of  Ceylon. 

3.  Wild  cinnamon.  Cassia  lignea  tree.  L.  Cassia.  Leaves 
triply  nerved,  lanceolate.  Its  fruit  is  the  cassia  lignea  of  the  dispen- 
satories.   It  b  a  native  of  Malabar. 

4.  Camphor-tree.  L.  Camphora.  Leaves  triply-nerved;  lance* 
olate,  whitish  underneath :  flowers  on  long  peduncles,  white,  and 
consisting  of  six  petals,  each  producing  a  shining  purple  berry  of 
the  size  of  a  pear,  but  top-shaded.  It  is  a  native  of  the  woods  of 
Japan,  and  exudes  an  inspissated  resinous  secretion,  which  is  the 
camphor  of  the  shops. 

5.  Alligator  pear-tree.  L*  Persea.  Leaves  ovate,  coriaceous, 
transversely  veined,  perennial:  flower  corymbed,  of  a  dirty  white 
or  yellow  cdour,  with  an  agreeable  odour,  difiusing  itself  to  a  con« 
siderable  distance.  The  branches  of  this  tree  are  soft  and  succulent ; 
its  fruit  is  of  the  size  and  shape  of  a  large  pear,  and  has  a  delicious 
and  grateful  flavour.     It  is  a  native  of  the  West  Indies. 

6.  Benjamin-tree.  L.  Benzoin.  Leaves  nerveless,  ovate,  acute, 
at  both  ends,  entire,  annual,  veined  underneath ;  stamens  from  six 
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to  nine ;  flowers  yellow,  not  succeeded  bj  berries  in  ibis  country. 
The  tree  is  a  native  of  Virginia^  rising  from  fifteen  to  twenty  feet. 
It  is  sometimes  confounded  with  the  true  BenMoin'tree,  which  is 
the  Styrax  Benzoin. 

7.  Sa8safras-tree«  L.  Sassafras.  Leaves  entire,  three  lobed, 
downy  underneath,  from  three  to  six  inches  long,  with  small  yel- 
lowish flowers,  succeeded  by  black  berries  in  its  native  country, 
which  is  Virginia.    The  wood  aflbrds  the  sassafras  of  the  shops. 

8.  L.  Castica.  Leaves  oval»  wrinkled,  perennial,  reticulate  with 
veins ;  flowers  yellow  and  four  cleft.    A  poisonous  tree  of  Chili. 

9.  Deciduous  Bay.  L.  JEstivalis.  Leaves  veined,  oblong,  pointed  > 
annual,  wrinkled  underneath ;  branches  superaxillary.  A  native  of 
Virginia,  with  small  white  flowers,  succeeded  by  red  berries. 

10.  Indian  Bay.  L.  Indica.  Leaves  veined,  lanceolate,  peren- 
nial, flat ;  branchlets  tubercled  with  scars ;  flowers  racemed :  trunk 
upright,  from  twenty  to  thirty  feet  high,  branching  regularly;  flowers 
whitish-green,  succeeded  in  its  native  soil  by  large  oval  black  ber- 
ries.   A  native  of  Maderia. 

The  leaves  and  berries  of  L.  nobilis,  which  is  a  native  of  Italy, 
but  cultivated  in  our  own  gardens,  possess  various  medicinal  qua* 
lities,  has  a  sweet  fragrant  smell,  and  an  aromatic  astringent  taste. 
The  laurus  of  honorary  memory,  the.  distinguished  favourite  of 
Apollo,  may  be  naturally  supposed  to  have  had  no  inconsiderable 
fame  as  a  medicine ;  but  its  pharmaceutic  uses  are  so  limited  in  the 
practice  of  the  present  day,  that  this  dignified  plant  is  now  rarely 
employed. 

[Watson.  PhiU  Trans,  vol.  xlvii.  Woodxtilk.  Pantologia. 

SBCTION   XVIU. 

Ginger. 
Amomam  Zioziber.— Linn. 

The  ginger  plant  is  a  native  of  the  East  Indies,  and  is  said  to  grow 
in  the  greatest  perfection  on  the  coast  of  Malabar  and  in  Bengal ; 
but  it  is  now  plentifully  cultivated  in  the  warmer  parts  of  America, 
and  in  the  West  India  islands,  from  whence  chiefly  it  is  imported 
into  Europe.  In  1731  it  was  first  introduced  into  this  country  by 
Mr.  P.  Miller,  and  is  still  carefully  cultivated  in  the  dry  stoves  of 
the  curious.    The  flowers  have  a  sweet  fragrant  smell,  and  the 
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ietves  and  gtalks,  eq)eGia]|y  when  bruised,  also  emit  a  faint  spicy 
odour,  but  the  hot  acrid  aromatic  taste  is  entirely  confined  to  the 
root. 

**  In  Jamaica  ginger  attains  its  full  height,  and  flowers  about 
August  or  September,  and  fades  about  the  close  of  the  year.  When 
the  sulks  are  entirely  withered,  the  roots  are  in  a  proper  state  for 
digging :  this  is  generally  performed  in  the  months  of  January  and 
February.  After  being  dug,  they  are  picked,  cleansed,  and  gradu- 
ally seethed,  or  scalded  in  boiling  water  ^  they  are  then  spread  out, 
and  exposed  every  day  to  the  sun,  till  sufficiently  dried ;  and  after 
being  divided  into  parceb  of  about  100  lbs.  weight  each,  they  are 
packed  in  bags  for  the  market :  this  is  called  the  Black  Ginger.'' 
White  ginger  is  the  root  of  the  same  plant,  but  instead  of  the  roots 
being  scalded,  by  which  they  acquire  the  dark  appearance  of  the 
former,  each  root  is  picked,  scraped,  separately  washed,  and  after* 
wards  dried  with  great  care;  of  course  more  than  a  double  expense 
of  labour  is  incurred,  and  the  market  price  is  proportionably 
greater.  Black  ginger  loses  part  of  its  essential  oil  by  being  thus 
immersed  in  boiling  water ;  on  this  account  it  is  km  useful  for 
medical  and  other  purposes  than  the  white,  which  is  always  good 
when  perfectly  sound  and  free  from  worm-holes :  but  that^mported 
from  the  East  Indies  is  stronger  than  any  we  have  from  Jamaica, 
Ginger  gives  out  iu  virtues  perfectly  to  rectified  spirit,  and  in  a  great 
measure  to  water.  According  to  Lewis,  its  active  principles  are  of 
a  remarkably  fixed  nature ;  for  a  watery  infusion  of  this  root  being 
boiled  down  to  a  thick  consistence,  dissolved  afresh  in  a  large  quan- 
tity of  water,  and  strongly  boiled  down  again,  the  heat  and  pungency 
of  the  root  still  remained,  though  with  little  or  nothing  of  its  smell. 
Ginger  is  generally  considered  as  an  aromatic  less  pungent  and 
beating  to  the  system  than  might  be  expected  firom  its  effects  upon 
the  organs  of  taste. 

[Woodvilk. 

SBCTION    XIX. 

Pimento,  AU-Spice,  or  Jamaica  Pepper-Tree, 

MTrtot  PSmcntm.^ — Linn. 

The  tree  that  bears  this  aromatic  berry  is  a  handsome  myrtle, 

that  grows  above  thirty  feet  in  height,  and  two  in  circumference ; 

the  branches  near  the  top  are  much  divided,  and  thickly  beset  with 
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leaves,  which  by  their  continual  verdure  always  give  the  tree  a 
beautiful  appearance ;  the  bark  is  very  smooth  externally,  and  of  a 
grey  colour ;  the  leaves  vary  in  shape  and  in  size,  but  are  commonly 
about  four  inches  long,  veined,  pointed,  elliptical,  and  of  a  deep 
shining  green  colour;  the  flowers  are  produced  in  bunches,  or 
panides,  and  stand  upon  subdividing  or  trichotomous  stalks,  which 
usually  terminate  the  branches ;  the  calyx  is  cut  into  four  roundish 
segments ;  the  petals  are  also  four,  white,  small,  reflex,  oval,  and 
placed  opposite  to  each  other  between  the  segments  of  the  calyx ; 
the  filaments  are  numerous,  longer  than  the  petals,  spreading,  of  a 
greenish  white  colour,  and  rise  from  the  calyx  and  upper  part  of  the 
germen ;  the  antlfene  are  roundish,  and  of  a  pale  yellow  colour ; 
the  style  is  smooth,  simple,  and  erect;  the  stigma  is  obtuse;  the 
germen  becomes  a  round  succulent  berry,  containing  two  kidney* 
shaped  flattish  seeds.  This  tree  is  a  native  of  New  Spain  and  the 
West  India  ishinds.  In  Jamaica  it  grows  very  plentifully,  and  in 
June,  July,  and  August  puts  forth  iu  flowers,  which,  with  every 
part  of  the  tree,  breathes  an  aromatic  fragrance  *. 

The  pimento-tree  was  first  introduced  and  cultivated  in  this 
country  by  Mr.  Philip  Miller  in  1739.  Pimento,  or  the  berries  of 
dus  species  of  myrtle,  arc  chiefly  imported  into  England  from 
Jamaica,  and  hence  the  name  Jamaica  pepper.  It  is  also  named 
alUspice,  from  its  taste  being  supposed  to  resemble  that  of  many 
diflerent  species  mixed  together. — When  the  berries  arrive  at  their 
full  growth,  but  before  they  begin  to  ripen  f,  they  are  picked  from 
the  branches,  and  exposed  to  the  sun  for  several  days,  till  they  are 
sufficiently  dried ;  this  operation  is  to  be  conducted  with  great  care, 

•  «  Tbc  IcAvet  aod  bark  are  fdU  of  aromatic  particles,  vbicb  make  tbem  (Uia 
plaotcrt)  citmDcly  caatioat  of  fire  in  all  Pimeoto  Wallu  j  where,  if  it  thould  once 
catch,  it  ruoi  with  great  farjr.*'    Browne,  1.  c 

-f*  **  Such  of  the  berries  as  come  to  fall  matoritj  do,  like  many  other  seeds,  lose 
that  aromatic  warmth  for  which  thej  are  esteemed,  and  acquire  a  taste  perfecU/ 
like  that  of  Jooiper  berries,  which  renders  tbem  a  verjr  agreeable  food  for  the  birds, 
the  most  iodostrioos  planters  of  these  trees."  Browne,  1.  c.  ^  The  berries  when 
ripe  are  of  a  dark  purple  ooloar,  and  fall  of  a  sweet  palp,  which  the  birds  deroor 
greedily,  and  muting  the  seeds,  afterwards  propagate  these  trees  in  all  parts  of  the 
woods.  It  is  thooght  that  the  seeds  passing  through  them,  in  this  manner,  undergo 
some  fermentation,  which  fits  them  better  for  Tegetating  than  those  gathered  im- 
mediately from  the  tree ;  and  I  believe  this  is  the  fact,"  Lon§^$  Jamaica,  vol.  iii. 
p.  708. 
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observing  tlttit  €fa  the  ^rst  and  second  day's  exposure  they  require 
to  be  turned  very  often,  and  always  to  be  preserved  from  rain  and 
the  evening  dews.  Afler  this  process  is  completed^  which  is  known 
by  the  colour  and  rattling  of  the  seeds  in  the  berries,  th^  are  put 
op  in  bags  or  hogsheads  for  the  market.  This  spice,  which  was  at 
first  brought  over  for  dietetic  uses,  has  been  long  employed  in  the 
shops  as  a  succedaneum  to  the  more  costly  oriental  aromaticit;  ''  it 
is  moderately  warm,  of  an  agreeable  flavour,  somewhat  resembling 
that  of  a  mixture  of  cloves,  cinnamon,  and  nutmegs.  Distilled 
with  water  it  yields  an  eiegant  essential  oil,  so  ponderous  as  to 
sink  in  the  water,  in  taste  moderately  pungent,  in  smell  and  flavour 
approaching  to  oil  of  cloves,  or  rather  a  mixture  of  cloves  and 
nutmegs.  To  rectified  spirit  it  imparts,  by  maceration  or  digestion, 
the  whole  of  its  virtue :  in  distillation  it  gives  over  very  httle  to  this 
menstruum,  nearly  all  its  active  matter  remaining  concentrated  in 
the  inspissated  extract.  * 

SECTION  XX. 

Mace,  Of  Nutmeg  Tree* 
MjriffUca  Aromatica^— Linn. 

The  nutmeg-tree  genus  has  three  species,  some  of  which  have 
varieties  that  by  several  writers  have  been  regarded  as  distinct  spe- 
cies, though  erroneously.    The  three  we  allude  to  are  the  following. 

1.  Myristica  fatua,  or  wild  nutmeg;  this  grows  in  Tobago,  and 
rises  to  the  height  of  an  apple-tree;  has  oblong,  lanceolated,  downy 
leaves,  and  hairy  fruit ;  the  nutmeg  of  which  is  aromatic,  but  when 
given  inwardly  is  narcotic,  and  occasions  drunkenness,  delirium,  and 
madness  for  a  time. 

2.  The  myristica  sebifera,  a  tree  frequent  in  Guiana,  rising  to 
forty,  or  even  to  sixty  feet  high ;  on  wounding  the  trunk  of  which, 
a  thidc,  acrid,  red  juice  runs  out.  Aublet  says  nothing  of  the  nut- 
megs being  aromatic ;  he  only  observes,  that  a  yellow  fat  is  obtained 
lirom  them,  which  serves  many  economical  and  medical  purposes, 
and  that  the  natives  make  candles  of  it. 

3.  The  myristica  aromatica,  or  nutmeg,  attains  the  height  of 
thirty  feet,  producing  numerous  branches,  which  rise  together  in 
storks,  and  covered  with  bark,  which  of  the  trunk  is  a  reddish 
brown,  but  that  of  the  young  branches  is  of  a  bright  green  colour ; 
the  leaves  are  nearly  elliptical,  pointed,  undulated,  obliquely  nerved. 
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on  the  upper  side  of  a  bright  green,  on  the  under  whitish,  and  stand 
alternately  upon  footstalks ;  the  flowers  are  small,  and  hang  upon 
slender  peduncles,  proceeding  from  the  axillae  of  the  leaves ;  they 
are  both  male  and  female  upon  separate  trees. 

The  nutmeg  has  been  supposed  to  be  the  comacum  of  Theophras- 
tus,  but  there  seems  little  foundation  for  this  opinion ;  nor  can  it 
with  more  probability  be  thought  to  be  the  chrysobalanos  of  Galen. 
Our  first  knowledge  of  it  was  evidently  derived  from  the  Arabians ; 
by  Avicenna  it  was  called  jiausiban,  or  jausiband,  which  signifies 
nut  of  Banda. 

There  are  two  kinds  of  nutmegs,  the  one  male  and  the  other  fe- 
male. The  female  is  that  in  common  use;  the  male  is  longer  and 
more  cylindric,  but  it  has  less  of  the  fine  aromatic  flavour  than  the 
other.  This  is  very  subject  to  be  worm-eaten,  and  by  the  Dutch  it 
is  strictly  prohibited  from  being  packed  with  the  others,  because  it 
will  give  occasion  to  their  being  worm-eaten  too,  by  the  insects  get- 
ting from  one  species  to  the  other.  An  almost  exclusive  and  very 
lucrative  trade  in  nutmegs  from  the  island  of  Ceylon  was  carried  on 
by  the  Dutch,  but  it  is  now  transferred  to  the  English,  who  have 
become  masters  of  the  colony  *. 

The  seeds  or  kernels  called  nutmegs  are  well  known,  as  they  have 
been  long  used  both  for  culinary  and  medical  purposes.  Distilled 
with  water,  they  yield  a  large  quantity  of  essential  oil,  resembling 
in  flavour  the  spice  itself;  after  the  distillation,  an  insipid  sebaceous 
matter  is  found  swimming  on  the  water;  the  decoction  inspissated, 
gives  an  extract  of  an  unctuous,  very  lightly  bitterish  taste,  and  with 
little  or  no  astringency*  Rectified  spirit  extracU  the  whole  virtue 
of  nutmegs  by  infusion,  but  elevates  very  little  of  it  in  distillation ; 
hence  the  spirituous  extract  possesses  the  flavour  of  the  spice  in  an 
eminent  degree. 

Nutmegs,  when  heated,  yield  to  the  press  a  considerable  quantity 
of  limpid  yellow  oil,  which  on  cooling  concretes  into  a  sebaceous 
consistence.  In  the  shops  we  meet  with  three  sorts  of  unctuous 
substances,  called  oil  of  mace,  though  really  expressed  from  the 
nutmeg.  The  best  is  brought  from  the  East  Indies  in  stone  jars; 
this  is  of  a  thick  consistence,  of  the  colour  of  mace,  and  has  an 
agreeable  fragrant  smell ;  the  second  sort,  which  is  paler-coloured, 

•  We  write  ibis  io  May,  1814.  The  appFoachin;  peace  may  restore  it,  bot  it 
wiH  molt  probably  remain  with  the  fingUib.— £pxToa. 
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and  much  inferior  in  quality,  comes  from  Holland  in  solid  masses, 
generally  flat,  and  of  a  square  figure :  the  third,  which  is  the  worst 
of  all.  and  usually  called  common  oil  of  mace,  is  an  artificial  com- 
position of  sevum,  palm  oil,  and  the  like,  flavoured  with  a  little 
genuine  oil  of  nutmeg. 

In  the  act  of  gathering  and  preparing  nutmegs>  the  natives,  when 
the  fruit  is  ripe,  ascend  the  trees,  and  gather  it  by  pulling  the 
branches  to  them  with  long  hooks.  Some  are  employed  in  opening 
them  immediately,  and  in  taking  off  the  green  shell  or  first  rind, 
which  is  kid  tc^ther  in  a  heap  in  the  woods,  where  in  time  it  pu- 
trefies. As  soon  as  the  putrefaction  has  taken  place,  there  spring 
up  a  kind  of  mushrooms,  called  boleti  moschatyni,  of  a  blackish 
colour,  and  much  valued  by  the  natives,  who  consider  them  as 
delicate  eating.  When  the  nuts  are  stripped  of  their  first  rind, 
they  are  carried  home,  and  the  mace  is  carefully  taken  off  with  a 
small  knife.  The  mace,  which  is  of  a  beautiful  red,_but  afterwards 
assumes  a  darkish  red  colour,  is  laid  to  dry  in  the  sun  for  the  space 
of  a  day,  and  is  then  removed  to  a  place  less  exposed  to  his  rays, 
where  it  remains  for  eight  days,  that  it  may  soften  a  little.  They 
afterwards  moisten  it  with  sea  water,  to  prevent  it  from  drying,  too 
mucJi,  or  from  losing  its  oil.  They  are  careful,  however,  not  to 
employ  too  much  water,  lest  it  should  become  putrid,  and  be 
devoured  by  the  worms*  It  is  last  of  all  put  into  small  bags,  and 
squeezed  very  close. 

The  nuts,  which  are  still  covered  with  their  ligneous  shell,  are  for 
three  days  expo5^  tp  the  sun,  and  afterwards  dried  before  a  fire, 
tiU  they  emit  a  sound  when  they  are  shaken ;  they  then  beat  them 
with  small  sticks,  in  order  to  remove  their  shell,  which  flies  off  in 
pieces.  These  nuts  are  distributed  into  three  parceb ;  the  first  of 
which  contains  the  largest  and  most  beautiful,  which  are  destined 
to  be  brought  to  Europe ;  the  second  contains  such  as  are  reserved 
for  the  use  of  the  inhabitants ;  and  the  third  contains  the  smallest, 
which  are  irregular  or  unripe.  These  are  burnt ;  and  part  of  the 
rest  is  employ^  for  procuring  oil  by  pressure.  A  pound  of  them 
commooly  gives  three  ounces  of  oil,  which  has  the  consistence  of 
tallow,  and  has  entirely  the  taste  of  nutmeg.  Both  the  nut  and 
mace,  when  distilled,  afford  an  essential,  transparent,  and  volatile 
oil,  of  an  excellent  flavour. 
The  nutmegs  which  have  been  thus  selected,  would  soon  corrupt 
vou  V.  K 
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if  tbey  were  not  watered,  or  rather  pickled,  with  linie*water  made 
from  ^  calcified  8hell«6sh,  which  they  dilute  with  saltwater  till  it 
attains  the  consistence  of  fluid  pap»  Into  this  mixture  they  plunge 
the  nutmegs,  contained  in  small  baskets,  two  or  three  times,  tiU 
they  are  completely  covered  over  with  the  liquor.  They  are  after* 
wards  laid  in  a  heap,  where  they  heat,  and  lose  their  superfluous 
moisture  by  evaporation.  When  they  have  sweated  sufficiently, 
they  are  then  properly  prepared,  and  fit  for  a  sea-voyage. 

The  medicinal  qudities  of  nutmeg  are  supposed  to  be  aromatic, 
anodyne,  stomachic,  and  astringent;  and  with  a  view  to  the  last^ 
mentioned  efiects,  it  has  been  much  used  in  diarrhoeas  and  dysen- 
teries.   To  many  people  the  aromatic  flavour  of  nutmeg  is  very 
agreeable;  they  however  should  be  cautious  not  to  use  it  in  large 
quantities,  as  it  is  apt  to  aflect  the  head,  and  even  to  manifest  an 
hypnotic  power  in  such  a  degree  as  to  prove  extremely  dangerous. 
Bontius  speaks  of  this  as  a  frequent  occurrence  in  Indja;  and  Dr. 
C|illen  relates  a  remarkable  instance  of  this  soporific  effect  of  the 
nutmeg,  which  fell  under  his  own  observation,  and  hence  concludes, 
that  in  apoplectic  and  paralytic  cases  this  spice  may  be  very  impro- 
per.   He  observes  that  a  person  by  mistake  took  two  drams  or  a 
little  more  of  powdered  nutmeg ;  he  felt  it  warm  in  his  stomachy 
without  any  uneasiness ;  but  in  about  an  hour  afler  he  had  taken^ 
it,  he  was  seized  with  a  drowsiness,  which  gradually  increased  to  a 
complete  stupor  and  insensibility;  and  tiot  long  after  he  was  found 
faUen  from  his  chair,  lying  on  the  floor  of  his  chamber  in  the  state 
mentioned.    Being  laid  a-bed>  he  fell  asleep ;  but  waking  a  little 
from  time  to  time,  he  was  quite  delirious ;  and  he  thus  continued 
alternately  sleeping  and  delirious  for  several  hours.    By  d^^rees, 
however,  both  these  symptoms  diminished ;  so  that  in  about  six 
hours  from  the  time  of  taking  the  nutmeg,  he  was  pretty  wcU 
recovered  from  both.    Although  he  still  complained  of  head-ache> 
and  some  drowsiness,  he  slept  naturally  and  quietly  the  following 
night,  and  next  day  was  quite  in  his  ordinary  health. 

The  officinal  preparations  of  nutmeg  are,  a  spirit  an4  essential 
oil;  and  the  nutmeg  in  substance  roasted,  to  render  it  more  astrin* 
gent  Both  the  spice  itself  and  its  essential  oil  enter  several  com- 
positions, as  the  confectio  aromatica,  spiritus  ammonise,  com.,  &c* 
Mace  possesses  qualities  similar  to  those  of  the  nutmeg,  but  is  lew 
astringent,  and  its  oil  is  supposed  to  be  more  volatile  and  acrid. 

[Lim,  Percivalt  Cullcn*  Woodvillc. 
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SBCTION  XXI. 


Pepper   Plant, 
Piper.— Linn. 

Thb  pepper  plant  genus  contains  upwards  of  filly  known  \'arietiesy 
most  of  them  natives  of  America  or  the  West  Indies,  but  a  few  of 
the  Cape.  The  chief  are,  piper  nigrum,  or  black  pepper,  so 
denominated  from  the  colour  of  its  berries,  but  which,  when  stripped 
of  their  skin  and  steeped  in  water,  become  vahitCt  and  then  consti* 
tutes  the  white  pepper  of  the  shops ;  piper  longum,  or  long  pepper ; 
piper  betle,  or  betel ;  and  piper  cubeba,  or  cubebs. 

The  black  or  comroon  pepper-plant  is  chiefly  found  in  Sumatra; 
usaally  planted  by  a  thorny  tree,  round  which  it  creeps  and  winds 
like  ivy,  which  it  resembles  in  its  leaf»  though  it  is  something  larger 
and  of  a  paler  green.  Having  run  up  a  considerable  height,  the 
twigs  on  which  the  berries  hang  bend  down,  and  the  fruit  appears 
in  dusters  nearly  as  large  as  buoches  of  grapes,  and  of  much  the 
tame  figure,  but  are  distinct,  like  our  currants  or  elder-berries. 
They  produce  no  fruit  till  the  third  or  fourth  year,  after  which  they 
bear  for  the  three  folbwing  years  six  or  seven  pound  weight  of 
pepper.  In  the' three  next  years  they  decrease  one-third^  both  in 
the  quantity  and  size  of  the  pepper,  and  thus  continue  decreasing 
for  four  or  five  years  longer.  When  the  plant  begins  to  bear,  the 
branches  of  the  tree,  through  which  it  creeps,  must  be  lopped  ofl^ 
lest  they  intercept  the  rays  of  the  sun,  of  which  this  plant  stands 
moch  in  need.  "When  the  clusters  of  the  fruit  are  formed^  care 
must  also  be  taken  to  support  them  with  poles,  lest  the  branches 
should  be  drawn  down  by  their  weight. 

The  pepper-plant  has  commonly  a  white  flower  in  April,  which 
knou  in  June;  and  the  next  month  th^  fruit  being  green  and  large, 
the  natives  make  a  rich  pickle  of  it,  by  steeping  it  in  vinegar.  In 
October  it  is  red,  in  November  it  begins  to  grow  black,  and  in  De* 
oember  it  is  all  over  bla(;k,  and  consequently  ripe.  This  is  gene- 
rally the  case,  though  in  some  places  it  is  ripe  sooner. 

The  fruit  being  ripe,  they  cut  ofl'the  clusters,  and  dry  them  in 
the  sun,  till  the  berries  fall  off  the  stalk,  which,  notwithstanding  the 
excessive  heat,  it  does  not  do  in  less  than  fifteen  days,  during  which 
the  clusters  are  turned  from  side  to  side,  and  covered  up  at  night. 


Digitized  by  VjOOQ IC 


132  NUTRITIVB   PLANTS. 

Some  of  the  berries  neither  change  red  nor  black,  but  continue 
while  :  these  are  used  in  medicine,  and  sold  at  double  the  price  of 
the  other.  But  the  inhabitants,  finding  that  foreigners  want  them 
for  the  same  use,  have  discovered  a  way  of  whitening  the  others,  by 
taking  them  while  they  are  red,  and  washing  oflT  the  red  skin  with 
water  and  sand,  so  that  nothing  remains  but  the  heart  of  the  pepper, 
which  is  white. 

Pepper  thrives  in  almost  every  soil  between  the  two  extremes 
which  prevail  on  this  island,  the  sandy  and  the  yellow  clay.  In  the 
pepper-gardens  the  ground  is  marked  out  into  regular  squares  of 
six  feet,  which  is  the  usual  distance  allowed  to  the  plants,  of  which 
there  are  usually  a  thousand  in  each  garden.  The  English  East 
India  Company  engross  the  trade  of  this  article ;  their  servants,  and 
the  merchants  under  their  protection,  being  free  to  deal  in  every 
other  commodity  the  country  affords.  The  price  for  many  years 
paid  for  the  pepper  was  ten  Spanish  dollars,  or  fif\y  shillings,  per 
hakar  of  five  hundred  weight ;  by  a  late  resolution  of  the  company, 
it  was  afterwards  increased  to  fifteen  dollars,  and  the  present  open- 
ing with  the  continent  will  perhaps  produce  another  advance. 

On  the  island  of  Borneo  there  are  three  sorts  of  black  pepper ; 
the  first,  called  molucca,  or  lout  pepper,  is  the  best ;  the  second, 
named  caytongee-pepper,  is  a  middling  sort;  and  the  third,  and 
worst  sort,  is  negaree-pepper,  of  which  they  have  the  greatest 
quantity,  but  it  is  small,  hollow,  light,  and  usually  full  of  dust ;  it 
should  therefore  be  bought  by  weight,  and  not  by  measure.  Here 
is  also  whife  pepper,  which  is  sold  at  double  the  price  of  the  black. 

The  cultivation  of  the  pepper  gardens  is  chiefly  the  employment 
of  the  Chinesa  who  are  settled  in  the'  country.  They  do  not  let 
the  vine  which  bears  the  pepper  twist  round  a  chtnkareen-tree,  as  is 
the  custom  at  Sumatra,  but  drive  a  pole,  or  rather  strong  post,  into 
the  ground,  so  that  the  vine  is  not  robbed  of  its  nourishment.  For* 
rest  asserts,  that  he  has  counted  seventy  and  even  seventy-five  corns 
of  pepper  growing  upon  one  stalk,  which  is  more  than  is  produced 
at  Sumatra. 

The  island  of  Java  originally  produced  no  spice  but  pepper, 
which  is  now  sent  thence  to  Europe  in  great  quantities ;  but  its 
consumption  on  the  island  is  very  inconsiderable,  the  inhabitants 
preferring  capsicum,  or,  as  it  is  called  in  Europe,  cayenne«pepper. 

On  the  i^and  of  Madagascar,  pepper  grows  in  small  quantities. 
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but  no  care  is  taken  to  cultivate  it.  It  grows  in  clusters  upon  shrubs, 
which  trail  upon  the  ground. 

In  Africa,  what  constitutes  the  principal  wealth  of  the  part  called 
the  Grain  Coast  is  the  abundance  of  Guinea  pepper  produced  there, 
in  which  they  have  a  great  trade,  not  only  with  all  the  neighbouring' 
inland  nations,  but  with  Europeans. 

The  plant  on  which  this  production  grows,  differs  in  size  accord- 
ing to  the  nature  of  the  soil,  and  other  circumstances.  It  shoots  up 
like  other  shrubs,  and  like  ivy  runs  up  some  neighbouring  tree; 
what  grows  upon  the  plant  thus  supported  has  a  finer  flavour,  and 
a  hotter  and  more  pungent  taste,  than  what  grows  wild  in  the  fields. 
The  leaC  which  is  soft  and  pointed,  is  twice  as  long  as  it  is  broad, 
and  in  the  rainy  season  has  a  delicate  smell ;  soon  afler  which  it 
fades,  and  at  the  same  time  loses  both  its  beauty  and  flavour ;  but 
the  leaf  and  buds,,  when  in  perfection,  on  being  bruised  between  the 
fingers,  have  an  agreeable  aromatic  smell.  Under  the  leaves,  and 
all  along  the  stalk,  are  small  filaments,  by  which  it  fixes  itself  to  the 
nearest  tree.  Its  fiower  cannot  be  described,  as  it  buds  in  those 
seasons  when  no  trade  is  carried  on  with  the  coast.  It  is  however 
certain  that  it  does  fiower :  the  fruit  succeeds,  in  long,  slender,  red 
shells,  or  pods,  separated  into  four  or  five  cells,  and  covered  with  a 
rindy  which  the  negroes  believe  to  be  poisonous,  and  is  only  a  thin 
film,  that  soon  dies  and  crumbles.  lUnJUtus.  WoodvUle. 
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S£CTION   I. 

Manna'tree. 
Fraxioos  Ornut.— Linn. 

X  HE  fraxinus  omus,  or  floweringash,  from  which,  for  the  most  part, 
we  obtain  the  manna  of  the  shops,  greatly  resembles  our  common 
ash :  it  is  lody,  much  branched,  and  covered  with  greyish  bark. 
The  young  shoots  produce  llie  leaves,  which  are  pinnated,  opposite, 
and  consist  of  several  pair  of  pinnae,  or  small  leaves,  terminated  by 
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an  odd  one,  pointed^  serrated^  veined^  standing  tipon  footstalks,  of 
an  oval  or  oblong  shape,  and  bright  green  colour.  The  flowers  groir 
in  close  thick  branched  spikes,  and  open  in  May  and  June.  In  the 
specimens  generally  figured^  the  flowers  are  all  hermaphrodite ;  the 
corol  divided  into  four  narrow  whitish  segments,  somewhat  longer 
than  the  stamens ;  the  two  filaments  tapering,  and  crowned  with 
large  farrowed  erect  anthers;  the  germen  oval,  and  a  little  com- 
pressed ;  the  style  short  and  cylindrical ;  the  capsule  is  long,  flat, 
membraneous,  and  contains  a  single  flat  pointed  seed. 

This  tree  is  a  native  of  the  southern  parts  of  Europe,  particularly 
of  Sicily  and  Calabria  *.  It  wiis  first  introduced  into  Edgland  about 
seventy  years  ago,  by  Dn  Uvedalef ;  and  at  present  adorns  many 
of  the  gardens  of  this  country. 

The  Ormus  is  not  the  only  species  of  ash  which  produces  manna ; 
the  rotundifolia  and  excelsior,  especially  In  Sicily,  Also  afford  this 
drug,  though  less  abundantly.  Many  other  trevs  and  shrubs  have 
likewise  been  observed,  in  certain  seasons  and  situations,  to  emit  a 
sweet  juice,  which  concretes  on  exposure  to  the  air,  and  may  be  con- 
sidered of  the  manna  kind  $.   In  Sicily  the  three  species  of  the  Fraxi- 

■'  ■ ';       ■■ '       ^  ■!  ■  ■  .■.-■■  i.  .  ^      .  ..     ■■ 

*  The  OrDQS  is  obserred  by  Dr.  Cirillo  to  be  rery  common  on  the  famous  moa»- 
taia  Oarganiu,  to  Uiattbe  ^ords  of  Horace  maj  sUU  apply ; 

aot  Aqailonibos 
Qnerceta  Gaifaoi  laborant, 

£t  foliU  Yidoaotar  omi.  L.  ii.  Od.  9. 

t  Vide  H«Tt  Kew. 

X  Dr.  Culleo  it  certaiolj  rigbt  in  tapposing  ^  Manna  a  part  of  the  tiigar  t» 
miTenallj  present  in  regetables,*  and-  wkkU  exudes  on  the  sufue  of  a  great 
number  of  tbem  ;"  the  qualities  of  Uiese  ezudaiUons  be  tbinks  are  **  rery  little  if 
at  all  diflterent.'*  The  principal  trees  known  to  produce  these  mannas  in  different 
climates  and  seasons,  are  the  larcb,  (hide  Murray  Ap,  3/ttL  i.^.  17  .J  the  fir. 
(lac  V.  Engerstrom  in  PhyHogr.  SaUkapet*  Hatutl,  Fe/.  t.  P.8.p,  144,)  the 
orange,  (De  La  Hire  Hist,  d€  Facade  d,  sc*  de  Parisp  1708}  the  walnnt  (Hal. 
Siirp,  Jfelv,  N,  1694.)  the  willow,  (MouMet  in  dn  HameL  Pkynque  dts  arhrtt^ 
P.i,p,\  5a.)  the  mulberry,  (Miebeli  in  Tragioni  Toxsetti  Fiaggi,  Tom.  6.  p. 
424.)  oaks,  situated  between  Merdin  and  Diarbekir  (Niebuhr  Beschreib,  v.  jirab^ 
p,  145.  Otter,  Voyage  en  Tur^ie  et  en  Perse,  Vol,  i^p.  264.)  also  oaks  in  Persia 
near  Kbomisar  (Otter  1.  c.)  tlie  al  haigi  Maurorum,  or  the  hedysarum  alhagi  of 
Linnaus ;  of  this  manna  Dr.  Fothergill  presented  a  specimen  to  the  Royal  Society, 
wbkh  be  considered  as  the  Teneriabia  of  the  Arabians,  fPhil,  IVane,  FoL  4a.  p. 
87.)  the  cistus  ladaniferous  in  some  parts  of  Spain  produces  a  manna,  which,  in  its 
recent  state,  has  no  purgative  quality,  and  is  eaten  by  the  shepherds  :  so  that  some 
fermentation  seems  necessary  to  giro  it  a  cathartic  power,  Vide  Dillon* e  Travel* 
through  Spain*  p,  127. 
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OU8,  mentioned  above,  are  regularly  cultivated  for  the  purpose  of 
procuriog  manna,  and  with  this  view  are  planted  (M)  the  declivity  of 
a  hill,  with  an  eastern  aspect  After  ten  years  growth,  the  trees  first 
begin  to  yield  the  manna,  but  they  require  to  be  much  older  before 
they  affi>rd  it  in  any  considerable  quantity.  Although  the  manna 
exudes  spontaneously  upon  the  trees,  yet  in  ord^r  to  obtain  it  more 
copiously,  incisions  are  made  through  the  bark,  by  means  of  a  sharp 
crooked  instrument;  and  the  season  thought  to  be  the  most  favour- 
able for  instituting  this  process,  is  a  little  before  the  dog-days  com- 
mence, when  the  weather  is  dry  and  serene.  The  incisions  are  first 
made  in  the  lower  part  of  the  trunk,  and  repeated  at  the  distance  of 
an  inch  from  the  former  wound,  still  extending  the  incisions  upwards 
as  far  a«  the  branches,  and  confining  'them  to  one  side  of  the  tree, 
the  other  side  being  reserved  till  the  year  following,  when  it  under- 
goes the  same  treatment.  On  making  these  incisions,  which  are  of 
a  longitudinal  direction,  about  a  span  in  length,  and  nearly  two 
inches  wide,  a  thick  whitish  juice  immediately  begins  to  flow,  which 
gradually  hardens  on  the  bark,  and  in  the  course  of  eight  days  ac- 
quires the  consistence  and  appearance  in  which  the  manna  is  import- 
ed into  Britain,  when  it  is  collected  in  baskets,  and  afterwards  packed 
in  large  chests*.  Sometimes  the  manna  flows  in  such  abundance 
from  the  incisions,  that  it  runs  upon  the  g^und,  by  which  it  be- 
comes mixed  with  various  impurities,  unless  prevented,  which  is 
commonly  attempted,  by  interspersing  large  concave  leaves,  stones, 
chips  of  wood,  &c.  The  business  of  collecting  manna  usually  ter- 
minates at  the  end  of  September,  when  the  rainy  season  sets  inf. 

*  La  maime  est  le  principftl  rcfcon  de  oe  psiyi  et  de  qaelquet  uitm  qoi  en 
•ont  Toisiiit.  n  monte  daot  one  bomic  annee  a  Tingi-cioq  mille  LottU  d'or. 
HomI  Voyage  Pittoretqnc,  torn  1 ,  p.  58. 

•|*  Thk  aocoonl  is  taken  firom  Hood  ynyage  PittoruquCf  and  Sestini  Leitre 
deOa  SUiHoj  and  related  hj  Monraj;  to  which  we  shall  soliijoin  Dr.  CiriUo's 
aecoanty  commnnicated  to  the  Royal  Society.    Vide  Vol.  60,  p.  283. 

**  The  manner  in  which  the  manna  is  obtained  from  the  Omns,  tbongh  ?ery 
simple,  has  been  yet  Tery  mnch  mmindefstood  by  all  those  who  travelled  in  the 
Mftgitffm  of  Naples ;  and  among  other  things  they  seem  to  agree,  that  the  best 
and  purest  manna  is  obtained  from  the  leaves  of  the  tree ;  but  thb,  I  believe, 
is  an  opinion  taken  from  the  doctrine  of  the  ancients,  and  received  as  an  incon- 
tcstiMe  observation,  wiChoQt  oonsnlting  natore.  1  never  saw  soch  a  kind,  and  all 
those  who  ara  employed  in  the  gathering  of  the  manna,  know  of  none  that  comes 
firoai  the  leaves.    The  maana  is  generally  of  two  kinds ;  not  on  account  of  the 
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From  ibis  account  it  is  evident,  that  the  manna  is  the  succuspro' 
prius  of  the  tree ;  any  arguments  therefore  brought  to  combat  the 
ancient  opinion  of  its  being  a  tnel  aerium,  or  honey-dew,  are  wholly 
unnecessary :  that,  with  which  the  Israelites  were  so  peculiarly  fa- 
voured, could  only  have  been  produced  through  miraculous  means, 
and  is  consequently  out  of  the  province  of  the  natural  historian. — 
Manna  is  generally  distinguished  into  different  kinds,  viz.  the  manna 
in  tear,  the  canulated  and  flaky  manha,  and  the  common  brown  or 
fat  manna.  All  these  varieties  seem  rather  to  depend  upon  their  re* 
spective  purity,  and  the  circumstances  in  which  they  are  obtained 
from  the  plant,  than  upon  any  essential  diBerence  of  the  drug :  when 
the  juice  transudes  from  the  tree  very  slowly,  th^  manna  is  always 
more  dry,  transparent,  and  pure,  and  consequently  of  more  estima* 
tion ;  but  when  it  flows  very  copiously  it  concretes  into  a  coarse 
brown  unctuous  mass ;  hence  we  have  a  reason,  why,  by  applying 

IntriDsic  qaalitj  of  them  being  different,  but  only  because  tbey  are  got  in  a  dif- 
ferent manner.  In  order  to  have  the  manna,  those  who  have  the  management  of 
the  woods  of  the  Orni  in  the  months  of  July  and  August,  when  the  weather  is 
very  dry  and  warm,  make  an  oblong  Incision,  and  take  off  from  the  bark  of  tb« 
tree  about  three  inches  in  length,  and  two  in  breadth  ;  tbey  leave  the  woond 
open,  and  by  degrees  the  manna  runs  out,  and  is  almost  suddenly  thickened  to 
its  propc?  copsistf  nee,  and  is  found  adhering  to  the  bark  of  the  tree*  This 
manna,  which  is  collected  in  baskets,  and  goes  under  the  name  of  vaanna  grassa, 
is  put  in  a  dry  place,  because  moist  and  wet  places  will  soon  dissolve  it  again. 
This  first  kind  is  often  in  large  irregular  pieces  of  a  brownish  colour,  and  fre- 
quently IS  full  of  dust  and  other  impurities.  But  when  the  people  want  to  have 
a  very  fine  manna,  they  apply  to  the  incision  of  the  bark,  thin  straw,  or  small 
bits  of  shrubs,  so  that  the  manna,  in  coming  out,  runs  upon  those  bodies,  and  is 
collected  in  a  sort  of  regular  tubes,  which  gives  it  the  name  of  tnamM  in  cannoli, 
that  is,  manna  in  tubes ;  this  second  kind  is  more  esteemed,  and  always  pr^ 
ferred  to  the  other,  because  it  is  free  and  clear.  There  is  indeed  a  third  kind 
of  manna,  which  is  not  commonly  to  be  met  with,  and  which  I  have  seen  since 
I  left  Calabria :  it  is  very  white,  like  sugar ;  but  as  it  is  rather  for  curiosity  than 
for  use,  I  shall  say  no  more  of  it.  The  two  sorts  of  manna  already  mentioned 
undergo  no  kind  of  preparation  whatsoever,  before  tbey  are  exported;  some- 
times tbey  are  finer,  particularly  the  numna  gratia,  and  sometimes  very  dirty 
and  full  of  impurities ;  but  the  Neapolitans  have  no  interest  in  adulterating  the 
manna,  because  they  always  have  a  great  deal  more  than  what  they  generally 
export;  and  if  manna  is  kept  in  the  magaxinet,  it  receives  often  very  great 
hurt  by  the  southern  winds,  so  common  in  our  part  of  the  world. .  The  changes 
of  the  weather  produce  a  sudden  alteration  in  the  time  that  the  manna  is  to  be 
gathered  ;  and,  for  this  reason,  when  the  -summer  is  rainy,  the  manna  is  always 
very  scarce  and  very  bad." 
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straws  and  other  substances  to  receive  the  flowing  juice,  the  manna 
becomes  much  improved :  Houel,  who  tasted  the  manna  when  flow- 
ing from  the  tree,  found  it  much  bitterer  than  in  its  concrete  state ; 
this  bitterness  he  attributes  to  the  aqueous  part,  which  is  then  very 
abundant^  of  course  the  manna  is  meliorated  by  all  the  circumstances 
which  promote  evaporation.  According  to  Lewis,  "  the  best  manna 
is  in  oblong  pieces,  or  flakes,  moderately  dry,  friable,  very  light,  of 
a  whitish  or  pale  yellow  colour,  and  in  some  degree  transparent :  the 
inferior  kinds  are  moist,  unctuous,  and  brown.  Manna  liquifies  in 
moist  air,  dissolves  readily  in  water,  and  by  the  assistance  of  heat,  in 
rectified  spirit.  On  inspissating  the  watery  solution,  the  manna  is 
recovered  of  a  much  darker  colour  than  at  first.  From  the  saturated 
spirituous  solution,  great  part  of  it  separates  as  the  liquor  cools,  con* 
creting  into  a  flaky  mass,  of  a  snowy  whiteness,  and  a  very  grateful 
sweetness.*' 

Manna  is  well  known  as  a  gentle  purgative,  so  mild  in  its  opera- 
tion, that  it  may  be  given  with  safety  to  children  and  pregnant  wo- 
men ;  in  some  constitutions  however  it  produces  troublesome  flatu- 
lencies, and  therefore  requires  the  addition  of  a  suitable  aromatic, 
especially  when  given  to  an  adult,  where  a  large  dose  is  necessary;  it 
is  therefore  usually  actuated  by  some  other  cathartic  of  a  more 
pow^ul  kind.  The  efficacy  of  manna  is  said,  by  Vallisnieri,  to  be 
much  promoted  by  cassia  fistularis,  a  mixture  of  the  two  purging 
more  than  both  of  them  separately :  it  is  therefore  very  properly  an 
ingredient  in  the  electuarium  e  cassia. 

[Woodville.  Cullen.  Hon.  Kew. 

SECTION   II. 

Senna-Tree. 
Cassia  Seooa.— Linn. 

Cassia  in  the  Linnaean  system  is  a  voluminous  genus,  compre- 
hending not  fewer  than  fifly-four  or  fifly-six  species ;  of  these  there 
are  two  that  furnish  useful  materials  in  medicine.  C.  senna,  which 
belongs  to  the  present  section,  andC.  Fistula,which  will  be  described 
in  the  next. 

The  root  of  this  plant  is  annual :  the  stalk  is  strong,  smooth, 
branched,  erect,  and  rises  about  two  feet  in  height :  the  leaves  stand 
in  alternate  order,  and  at  their  base  are  placed  "narrow  pointed  sti- 
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pule :  each  leaf  is  composed  of  several  pain  of  oval  or  elliptical 
pointed  nerved  sessile  pinnse,  of  a  yellowish  green  colour:  the  flowers 
are  yeHow,  and  produced  successively  in  long  axillary  spikes :  the 
calyx  consist  of  fife  leafits,  which  are  narrow,  obtuse,  concave,  un- 
equal, and  deciduous :  the  corolla  is  composed  of  five  petals,  which 
are  roundish,  concave,  entire,  and  of  unequal  size :  the  filaments  are 
ten,  of  which  the  three  undermost  are  longer  than  the  others,  and 
furnished  with  large  beaked  curved  anthem ;  the  germen  stands 
upon  a  short  pedicle,  and  is  long,  compressed,  and  supplied  with  a 
short  style,  which  is  turned  inwards,  and  terminated  by  an  obtuse 
stigma :  the  seeds  are  brown,  roundish,  flat,  and  produced  in  a  short 
compressed  curved  pod,  divided  by  transverse  partitions.  The 
flowers  appear  in  July  and  August* 

Senna  is  a  native  of  Egypt :  it  aba  grows  in  some  parts  of  Arabia, 
especially  about  Mocha ;  but  as  Alexandria  has  ever  been  the  great 
mart  from  which  it  has  been  exported  into  Europe,  it  has  long  been 
distinguished  by  the  name  of  Alexandria  Senna,  or  Sena. — Mobs. 
Blondel,  who  was  French  Consul  at  several  sea  ports  of  the  Levant, 
inform  us  that  the  true  senna  grows  only  in  the  woods  of  £thi<^a 
and  in  Arabia ;  for  that  the  senna,  which  was  brought  from  Saide 
and  Tripdi  was  carried  there  by  the  caravans,  and  the  negative  tes- 
timony of  Alpinus,  wiio  in  his  lib.  de  plantis  JBgypti  does  not  notice 
senna,  may  seem  to  strengthen  this  opinion.  But  air  Hasselquist 
found  this  plant  growing  spontaneously  in  Upper  Egypt,  the  asser- 
tion of  Mr.  Blondel  is  not  to  be  implicitly  received. 

The  ^kma  luKca,  or  blunt-leaved  senna,  is  a  variety  of  the  Alex- 
andrian species,  which  by  its  cultivation  in  the  south  of  France, 
(Provence)  has  been  found  to  assume  this  change ;  it  is  less  purga- 
tive than  the  pointed-leaved  senna,  and  is  therefore  to  be  given  in 
larger  doses ;  it  was  employed  as  a  cathartic  by  Dr.  Wright  at  Ja- 
maica, where  it  grows  on  the  sand-banks  near  the  sea. 

Senna  appears  to  have  been  cultivated  in  England  in  the  time  of 
Parkinson  (1640) ;  and  Miller  tells  us,  that  by  keeping  these  plants 
in  a  hot-bed  all  the  summer,  he  frequently  had  them  in  flower,  but 
adds,  it  is  very  rarely  that  they  perfect  their  seeds  in  England. 
There  can  be  little  doubt  however  but  that  some  of  the  British  pos- 
sessions may  be  found  well  enough  adapted  to  the  growth  of  this  ve- 
getable, and  that  the  patriotic  views  of  the  Society  for  encouraging 


Digitized  by 


Google 


8BNNA  TRSB.  139 

ArU>  &c.  which  has  ofllered  a  reward  to  those  who  succeed  in  the 
attempt^  will  be  ultimately  accomplished. 

The  leaves  of  senna  which  are  imported  here  for  medicinal  ose^ 
have  a  rather  disagreeable  smell,  and  a  subacrid  bitterish  nauseous 
taste :  they  give  out  their  virtue  both  to  watery  and  spirituous  men- 
strua, communicating  to  water  and  proof  spirit  a  brownish  colour, 
more  or  less  deep  according  to  the  proportions ;  to  recUfied  spirit  a 
fine  green. 

Senna,  which  is  in  common  use  as  a  purgative,  was  first  known  to 
the  Arabian  physicians,  Serapion  and  Mesu^;  and  the  first  of  the 
Greeks  by  whom  it  is  noticed  is  Actuarius,  who  does  not  mention 
the  leaves,  but  speaks  of  the  fruit.  Mesne  likewise  seems  to  prefer 
the  pod  to  the  leaves,  as  being  a  more  efficacious  cathartic,  but  the 
fact  is  contrary,  for  it  purges  less  powerfully  than  the  leaf,  though  it 
has  the  advantage  of  seUlom  griping  the  bowels,  and  of  being  without 
that  naiiseoos  bitterness  which  the  leaves  are  known  to  possess. 
How  bitterness  aid»  the  operation  of  senna  is  not  easily  to  be  under- 
stood ;  but  it  is  observed  by  Dr.  CiUlen,  that  "  when  senna  was  in» 
fused  in  the  infusum  amarum,  a  less  quantity  of  the  senna  was  ne. 
cessary  for  the  dose  than  the  simple  infusions  of  it.''  The  same  au- 
thor has  remarked,  "  that  as  senna  seklotti  opehitea  without  much 
gnp>Qg»  i^  freqoent  use  is  a  proof  how  mach  most  pact  of  practi- 
^  tioners  are  guided  by  imitation  and  habit  Seana,  however,  when 
infused  in  a  large  proportion  of  water,  as  a  dram  of  the  leaves  to 
four  ounces  of  water,  rarely  occasions  much  pain  of  the  bowels,  and 
to  those  who  do  not  object  to  the  bulkiness  of  the  doae,  may  be  found 
to  answer  all  the  purposes  of  a  common  cathartic.  For  covering  the 
taste  of  senna.  Dr.  Cullen  recommends  coriander  seeds ;  but  for  pre- 
venting its  griping,  he  thinks  the  warmer  aromatios,  as  cardamoms 
or  ginger,  woukl  be  more  efibctiial.  The  formulss  given  of  the 
senna  by  the  Colleges,  are  tho^  of  an  infusion,  a  powxler,  a  tincture, 
and  an  electuary.    Its  dose  in  substance  is  from  a  scruple  to  a  dram. 

[Lewis.  CulUn.  Woodville. 
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SBCTION    III« 

Purgative  Cassia. 
Castia  Fittcila*— Linn. 

Wb  have  observed  in  the  preceding  section  that  this  is  only  one 
of  the  numerous  species  belonging  to  the  genus  Cassia.  This  tree 
frequently  rises  forty  feet  in  height^  producing  many  spreading 
branches  towards  the  top^  and  covered  with  brownish  bark,  inter- 
sected with  many  cracks  and  furrows :  the  leaves  are  pinnated,  com- 
posed of  four  to  six  pairs  of  pinns,  which  are  ovate,  pointed,  undu- 
lated, nerved,  of  a  pale  green  colour,  and  stand  upon  shortish  foot- 
stalks ;  the  flowers  are  large,  yellow,  and  placed  in  spikes  upon  long 
peduncles:  the  calyx  consists  of  five  oblong  blunt  greenish  crenu- 
lated  leaves :  the  coroUse  is  divided  into  five  petals,  which  are  unequal, 
spreading,  and  undulated :  the  filaments  are  ten ;  of  these  the  three 
undermost  are  very  long,  and  curled  inwards ;  the  remaining  seven 
exhibit  only  the  large  antherse,  which  are  all  rostrated,  or  open  at 
the  end  like  a  bird's  beak :  the  germen  is  round,  curved  inwardly, 
without  any  apparent  sty le,  and  terminated  by  a  simple  stigma :  the 
fruit  is  a  cylindrical  pendulous  pod,  from  one  to  two  feet  in  length ; 
at  first  soft  and  g^reen,  afterwards  it  becomes  brown,  and  lastly  black 
and  shining,  divided  transversely  into  numerous  cells,  in  each  of 
which  is  contained  a  hard  round  compressed  seed,  surrounded  with 
a  black  pulpy  matter.    The  flowers  appear  in  June  and  July. 

This  tree,  which  is  a  native  of  both  the  Indies,  apd  of  Egypt,  was 
first  cultivated  in  England  by  Mr.  Philip  Miller  in  1731.  The  pods 
of  the  East  India  Cassia  are  of  less  diameter,  smoother,  and  aflbrd  a 
blacker,  sweeter,  and  more  grateful  pulp  than  those  which  are 
brought  from  the  West  Indies;  South  America,  or  Egypt,  and  are 
universally  preferred.  In  Egypt  it  is  the  practice  to  pluck  the  Cassia 
pods  before  they  arrive  at  a  state  of  maturity,  and  to  place  them  in 
a  house,  from  which  the  external  air  is  excluded  as  much  as  possible : 
the  pods  are  then  laid  in  strata  of  half  a  foot  in  depth,  between 
which  palm  leaves  are  interposed ;  the  two  following  days  the  whole 
is  sprinkled  with  water,  in  order  to  promote  its  fermentation :  and 
the  fruit  is  suilfered  to  remain  in  this  situation  forty  days,  when  it  is 
sufficiently  prepared  for  keeping. 
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Hiose  pods,  or  canes,  which  are  the  heaviest,  and  in  which  the 
seeds  do  not  rattle  on  being  shaken,  are  commonly  the  best,  and 
contain  the  most  pulp,  which  is  the  part  medicinally  employed,  and 
to  be  obtained  in  the  manner  described  in  the  pharmacopoeias. 

The  best  pulp  is  of  a  bright  shining  black  colour,  and  of  a  sweet 
taste,  with  a  slight  degree  of  acidity.  "  It  dissolves  both  in  water 
and  in  rectified  spirit;  readily  in  the  former,  slowly  and  difficultly 
in  the  latter,  and  not  totally  in  either :  the  part  which  remains  un- 
dissolved appears  to  be  of  little  or  no  activity.'' 

We  are  told  by  C.  Bauhin,  that  some  have  supposed  the  Siliqua 
JEgyptiaca  of  Theophrastus  to  be  our  Cassia  Fistula;  but  there 
seems  no  evidence  of  its  being  known  to  the  ancient  Greeks;  so 
that  it  is  with  more  probability  thought  that  the  use  of  this,  as  well 
as  of  senna,  was  first  discovered  by  the  Arabian  physicians^ 

The  pulp  of  cassia  has  been  long  used  as  a  laxative  medicine,  and 
being  genUe  in  its  operation,  and  seldom  occasioning  griping  or 
uneasiness  of  the  boweb,  has  been  thought  well  adapted  to  children, 
and  to  delicate  or  pregnant  women.  Adults^  however,  find  it  of 
little  effect,  unless  taken  in  a  very  large  dose,  as  an  ounce  or  more, 
and  therefore  to  them  this  pulp  is  rarely  given  alone,  but  usually  con* 
joined  with  some  of  the  brisker  purgatives.  It  has  been  observed 
by  Vallisnieri,  that  its  purgative  quality  is  remarkably  promoted  by 
manna;  but  this  effect  was  never  discovered  in  the  trials  made  by 
Br.  Cullen,  in  whose  opinion  the  cassia  pulp  is  much  of  the  same 
nature  as  the  fructus  acido  dulces;  and  he  says,  "  that  it  would 
certainly  be  proper  for  our  country  apothecaries  to  know,  that  the 
pulp  of  prunes  might  be  employed  in  the  place  of  the  more  expen- 
sive and  precarious  cassia.** 

By  the  use  of  cassia,  it  has  been  remarked,  that  the  urine  becomes 
of  a  green  or  blackish  colour ;  but  Bergius  relates,  that  a  young 
man  took  an  ounce  three  successive  mornings,  without  producing 
the  least  change  in  the  colour  of  his  urine. 

The  officinal  preparation  of  this  drug  is  the  electuarium  e  cassia : 
it  \b  also  an  ingredient  in  the  electuarium  e  senna,  or  e.  lenitivum. 
[Scrmcrt.  Boerhaave.  Gmelin.  WoodvUU. 
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SBCTION   IV. 

Liquorice  Plant. 
GlycTTrbin  GUbnu— Limf. 

The  genug  of  glycyrrbiza  has  four  species.  The  glabrous,  or  that 
which  produces  the  liquorice  of  the  shops,  has  a  long,  thick,  creep- 
ing root,  striking  several  feet  deep  into  the  ground ;  upright,  firm, 
herbaceous,  stalks  annual,  and  three  or  four  feet  high,  with  winged 
leaves  of  four  or  five  pairs  of  oval  lobes,  terminated  by  an  odd  one ; 
and  from  the  axillas  erect  spikes  of  pale  blue ;  flowers  in  July  or 
August,  succeeded  by  short  smooth  pods* 

Liquorice  is  a  native  of  the  South  of  Europe :  it  appears  to  have 
been  ^k^yated  in  Britain  in  the  time  of  Turner**^.  The  chief  places 
at  which'k,has  long  been  propagated  for  sale,  are  Pontefract  in  York- 
shire, Worksop  in  Nottinghamshire,  and  Godalming  in  Surry ;  but 
it  is  now  planted  by  many  gardeners  in  the  vicinity  of  London,  by 
whom  the  metropolis  b  snppHed  with  the  roots,  which,  after  three 
years  growth,  are  dug  up  for  use,  and  fire  found  to  be  in  no  respects 
inferior  for  medicinal  purposes  to  those  produced  in  their  native  cli- 
mate. 

Liquorice  root,  lightly  boiled  in  a  little  water,  gives  out  nearly  all 
its  sweetness :  the  decoction,  pressed  through  a  strainer,  and  inspis- 
sated with  a  gentle  heat  till  it  will  no  longer  stick  to  the  fingers,  af- 
fords a  better  extract  than  that  brought  from  abroad,  and  its  quan- 
tity amounts  to  near  half  the  weight  of  the  root  f.  Rectified  spirit 
takes  up  the  sweet  matter  of  the  liquorice  equally  with  water ;  and 
as  it  dissolves  much  less  of  the  insipid  mucilaginous  substance  of  the 
root,  the  spirituous  tinctures  and  extracts  are  proportionably  sweeter 
than  the  watery  t» 

This  root  contains  a  great  quantity  df  saccharine  matter  §,  joined 
with  some  proportion  of  mucilage;  and  hence  has  a  viscid  sweet  taste. 


•  Vide  Tonrn.  Herb,  part  9,  fol.  IS.  published  in  \S6ft, 

f  If  tbe  liquorice  be  long  boiled,  its  sweetness  is  greatly  impaired,  and  the  pre- 
paration eootracts  an  mgiatefbl  bitterness  and  black  coloiir. 

:  Lewis,  M.  If. 

i  This  matter,  according  to  Lewis,  differs  from  that  of  other  vegetables,  ^  in 
being  fiur  less  disposed  to  ran  into  fermentation."    L.  c. 
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From  the  time  of  Theophrastus*  it  has  been  a  received  opinion  that  it 
fery  powerfully  extinguishes  thirst :  this^  if  true,  is  the  more  remark- 
able, as  sweet  substances  in  general  have  a  contrary  eflfectf.  It  is  in 
common  use  as  a  pectoral  or  emollient  in  catarrhal  defluxions  on  the 
breast,  coughs^  hoarsenesses,  6cc.  **  Infusions  or  extracts  made  from 
it  aflbrd  likewise  very  commodious  vehicles  or  intermedia  for  the  ex- 
hibition of  other  medicines:  the  liquorice  taste  concealing  that  of 
unpalatable  drugs  more  effectually  than  syrups  or  any  of  the  sweets 
of  the  saccharine  kind :{.'' 

Thcaphrast.  Plin.  Cullen.  WoodviUe. 

SBCTION  V. 

Tamarind  Tree,  ^ 

Tamarindut  Indlau— LiNir.  ^ 

The  Indian  tamarind  is  the  only  known  species  of  this  geius.  The 
tree  rises  to  a  great  height,  sending  off  numerous  lai^  branches, 
which  spread  to  a  considerable  extent,  and  have  a  beautiful  appear* 
aoce:  the  tmnk  is  erect,  thick,  and  covered  with  rough  bark  of  a 
greyish  or  ash-colour:  the  leaves  are  pinnated^  alternate,  consisting 
of  several  parts  (about  14}  of  small  pinnae,  which  are  opposite,  ob* 
long,  obtuse,  entire,  smooth^  of  a  yellowish  gpreen  c<^ur,  and  stand 
upon  very  short  footstalks :  the  flowers  approach  to  the  papiliona« 
ceottt  kind,  and  are  pi^oduced  in  raoemi  or  lateral  clusters :  the  calyx 
consists  of  four  deciduous  leaves,  which  are  patent  or  reflexed,  ob« 
]oDg>  or  rather  ovate,  entire,  smooth,  nearly  equal  in  size,  and  straw* 
coloured  or  yellowbh :  the  petals  are  three,  ovate,  c6ncave,  acute, 
indented,  and  plaited  at  the  edges,  about  the  length  of  the  calyx, 
and  of  a  yellowish  colour,  beautifully  variegated  with  red  veins :  the 

•  Hence  it  was  named  a^*4^,  and  the  root  directed  to  be  chewed  in  dropeiea 
and  other  disordert  where  great  thint  prevailed.  Vide  Tbeoph.  L.  9.  cap.  13* 
Also  noticed  bj  Pliny,  Lib.  28.  c.  9. 

f  Dr.  Cnllen  sajs,  ^  to  explain  this,  I  obienre  that  in  the  sweet  of  liqaorlccy 
sfpaiatil  firooi  the  root,  I  do  not  And  that  it  qdenefaes  thirst  more  than  other 
wets;  and  I  take  the  mistaken  notion  to  ha?e  arisen  from  this,  thatif  Apiece 
of  the  root  is  chewed  till  the  whole  of  the  sweetness  is  estracted,  that  further 
chewing  brings  oat  the  acid  and  bitterish  matter,  which  stimulates  the  mouth  and 
lanees,  so  as  to  produce  an  excretion  of  fluid,  and  thereby  takes  off  the  thirst 
which  the  sweetness  had  produced."  Al,  Af.  vol,  U,  p,  407* 
t  Lewis,  1.  c. 
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peduncles  are  about  half  an  inch  long,  and  each  furnished  with  a 
joint,  at  which  the  flower  turns  inwiirds:  the  filaments  are  com- 
monly three,  but  in  some  flowers  we  have  found  four^  in  others  only 
two;  they  are  purple,  united  at  the  base,  and  furnished  with  incum- 
bent brownish  anthers ;  the  germen  is  oblong,  compressed,  incurved^ 
standing  upon  a  short  pedicle :  the  style  is  tapering,  somewhat 
longer  than  the  filaments,  and  terminated  by  an  obtuse  stigma :  the 
fruit  is  a  pod  of  roundish  compressed  form,  from  three  to  five  inches 
long,  containing  two,  three,  or  four  flattish  angular  shining  seeds, 
lodged  in  a  dark  pulpy  matter,  and  covered  by  several  rough  longi- 
tudinal fibres.  The  flowers,  according  to  Jacquin,  ap|>ear  in  Octo- 
ber and  November. 

The  generic  character  of  Tamarindus  is  wholly  founded  upon  this 
special  as  no  other  of  the  same  family  has  hitherto  been  discovered. 
Though  Linnseus  in  his  last  edition  of  the  Genera  plantarum  has  fol- 
lowed JMfquin's  description  of  the  Tamarindus,  in  observing  that  the 
filaments  are  united  at  the  base,  a  circumstance  which  ought  to 
have  placed  it  in  the  class  Monadelphia,  yet  notwithstanding  this, 
they  neither  thought  proper  to  remove  it  from  the  class  Triandria, 
where  it  also  has  been  since  retained  in  Murray^s  edition  of  the 
Systema  Vegetabilium ;  and  is  consequently  thus  classed  in  the 
systematic  arrangement  prefixed  to  the  first  volume  in  the  first  edi- 
tion of  Woodville.  Since  that  time  however,  we  have  had  an  oppor- 
tunity of  examining  the  recent  flower  of  the  Tamarind,  from  which 
we  have  no  doubt  of  its  having  the  true  character  of  the  monadel- 
phia class,  in  which  we  have  now  placed  it,  and  tor  which  we  have 
lately  had  the  authority  of  Schreber,  and  that  of  De  Loureiro. 

This  tree,  which  appears,  upon  various  authorities,  to  be  a  native 
of  both  Indies,  America,  Egypt,  and  Arabia,  was  cultivated  in  6n« 
tain  previous  to  the  year  1633 ;  for  in  Johnson's  edition  of  Gerrard 
we  are  told,  that  the  figure  of  the  Tamarind  "is  of  a  plant  some 
six  months  old,  arisen  qf  a  seedt  and  such  by  sowing  of  seeds  I 
have  seen  growing  in  the  garden  of  my  deceased  friend  Mr. 
Tuggy."  Miller  informs  us,  that  Tamarind  plants,  "  if  rightly  ma-* 
naged,  will  grow  very  fast  ;*'  adding,  '*  for  I  have  had  them  upwards 
of  three  feet  high  in  one  summer,  from  seed^  and  have  had  two 
plants  which  produced  flowers  the  same  season  they  were  sown ;  but 
this  was  accidental,  for  none  of  the  older  plants  have  produced  any 
flowers,  although  I  have  several  plants  of  different  ages,  some  of 
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whidi  are  sixteen  or  eighteen  years  oW,  and  about  twelve  feet  high, 
with  Hrgt  Bpreading  tops/'  To  this  it  may  be  adcled>  that  a  healthy 
tree  of  this  species,  now  in  the  Royal  Botanic  Gardens  at  Kew,  much 
larger  and  older  than  those  mentioned  by  Miller,  was  not  known  to 
flower  till  a  few  summers  ago;  which  prevents  us  from  having 
before  a  perfect  specimen  of  it. 

The  pulp  of  the  tamarind,  with  the  seeds,  connected  together  by 
numerous  tough  strings  or  fibres,  are  brought  to  us  freed  from  the 
outer  shell,  and  commonly  preserved  in  syrup.    According  to  Long, 
tamarinds  are  prepared  for  exportation  at  Jamaica,  in  the  following 
manner.    "  The  fruit  or  pods  are  gathered  (in  June,  July,  and  Au- 
gust) when  full  ripe,  which  is  known  by  their  fragility  or  easy  break- 
ing on  small  pressure  between  the  finger  and  thumb.    The  fruit> 
taken  out  of  the  pod,  and  cleared  from  the  shelly  fragments,  is  placed 
in  layers  in  a  cask ;  and  boiling  syrup,  just  before  it  begins  to  granu- 
.  late,  is  poured  in,  till  the  cask  is  filled  :  the  syrup  pervades  every 
part  quite  down  to  the  bottom,  and  when  cool  the  cask  is  headed 
for  sak.^'    He  observes,  that  the  better  mode  of  preserving  this  fruit 
is  with  sugar,  well  clarified  with  eggs,  till  a  transparent  syrup  h 
formed,  which  gives  the  fruit  a  much  pleasanter  flavour  :  but  as  a 
principal  medicinal  purpose  of  the  pulp  depends  upon  its  acidity, 
which  is  thus  counteracted  by  the  admixture  of  sugar,  it  would  there- 
fore be  of  more  utility  if  always  imported  here  in  the  pods.    The 
fruit  produced  in  the  East  Indies  is  more  esteemed  than  that  of  the 
Weit>  and  easily  to  be  dbtinguished  by  the  greater  length  of  the 
pods,  and  the  pulp  being  dryer,  and  of  a  darker  colour. 

This  fruit,  the  use  of  which  was  first  learned  of  the  Arabians, 
contains  a  larger  proportion  of  Acid,  with  the  saccharine  matter,  than 
is  usually  found  in  the  Jructus  acido-dulces,  and  is  therefore  not 
ooly  empk>yed  as  a  laxative,  but  also  for  abating  thirst  and  heat  in 
▼arious  Inflammatory  complaints,  and  for  correcting  putrid  disorders, 
especially  those  of  a  bilious  kind ;  in  which  the  cathartic,  antiseptic, 
and  refrigerant  qualities  of  the  fruit  have  been  found  equally  useful. 
When  intended  merely  as  a  laxative  it  niay  be  of  advantage  to  join 
it  with  manna,  or  purgatives  of  a  sweet  kind,  by  which  its  use  is  ren- 
deredsaferand  moreefiectual.  Three  drachms  of  the  pulp  are  usually 
sufficient  to  open  the  body ;  but  to  prove  moderately  cathartic,  one 
or  two  ounces  are  required.  It  is  an  ingredient  in  the  well  known 
medicine  called  lenitive  electuary. 

VOL.  T.  L 
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'^  Tournefort  rdates,  that  an  essential  salt  may  be  obtained  from 
tamarinds^  by  disiolnng  the  pulp  in  water,  and  setting  tbe  filtered 
aohition,  with  some  oil  npon  tbe  surface^  in  a  cellar  for  several 
months;  that  the  salt  is  of  a  sourish  taste,  and  difficoltly  dissoluble 
in  water ;  and  that  a  like  sah  is  sometimes  found  also  naturally  con- 
creted on  the  branches  of  the  tree.  The  salt,  Beaum£  obsepres, 
may  be  obtained  more  expeditiously,  by  clarifynig  the  decoction  of 
'  the  tamarinds  with  whites  of  eggs,  then  filtering  it,  and  evaporating 
it  to  a  proper  eonsistence,  and  setting  it  to  cool :  the  salt  shoots 
into  crystals  of  a  brown  colour,  and  very  acid  taste;  but  in  dissolv- 
ing and  crystallizing  them  again,  or  bar^  washing  them  with  water, 
they  lose  almost  all  their  acidity,  the  acid  principle  of  the  tama- 
rinds seeming  not  to  be  truly  crystallizable/' 

[Lemt,  Taum^fbri.  ffoodpille.  CuUen. 

SBOTION    VI. 
JuuU^-Bark,    Pcrwnaa^Bark. 

Ciadioiia.— Linn. 

Six  species  have  been  discovered  as  belonging  to  this  genus,  all 
of  which  are  employed  for  the  same  medical  purpose.  We  shall 
enumerate  them  chiefly  from  Zea**^,  since  the  arrangement  of  Ldn- 
nsBusj  as  improved  by  his  learned  editors  Gmelin  and  Turton  is 
imperfect,  and  that  of  Wildenow  less  elegant 

1.  C.  cordifdia.    Heart-leaved  cinchona,  or  yellow-bark. 

3-  C.  lancifolia.  Lance-leaved  cinchona,  quilled  or  common 
bark. 

3.  C.  oblongifolia.    Oblong-leaved  cinchona,  or  red  bark. 

4.  C.  angustifolia.    Narrow-leaved  cinchona. 

5.  C.  caribsea.    Caribsean  cinchona. 

6.  C.  floribunda.    St.  Lucia  cinchona. 

The  first  three  species  were  originally  named  as  we  have  given 
them  above  by  Dr.  Mutis,  1792,  in  a  publication,  entitled,  Faptl 
Periordis  de  Santa  Fe,  who  from  a  residence  of  more  than  forty 
years  in  South  America,  had  the  best  opportunities  hitherto  obtain- 
ed by  any  botanist  of  investigating  this  important  tribe,  and  whose 
observations,  as  wo  have  just  glanced  at  already,  are  more  folly 

— — — ^     ,  1 

•  Annalet  d«  Ifut.  Nat.  Tbl.u.  ise,  Madrid^  1800. 
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detailed  in  his  pupil  Zea's  cominunications  to  the  Madrid  Annals 
of  Natural  History :  in  consequence  of  which  they  have  been  intro- 
duced under  the  same  names  into  the  recent  pharmacopoeia  of  the 
London  college.  The  cinchona  officinalis  of  Linnaeus  proves  to 
have  been  termed  from  specimens  of  the  tree  producing  the  yellow 
bark,  which  were  sent  to  him  by  Mutis,  and  through  mistake  con- 
founded with  the  true  Peruvian  or  quilled  bark  received  by  him 
from  Condamine,  in  compliment  to  whose  earliest  and  very  accu- 
rate description,  the  tree  has  been  named  by  Humboldt  and  Bon- 
pland*  cinchona  Condaminea.  From  Condamine  we  shall  copy 
the  description  of  the  tree,  whose  account  of  it  was  drawn  up  from 
loDg,  careful  and  accurate  observation. 

It  is  a  native  of  Peru,  growing  most  abundantly  on  a  long  chain 
of  momitains  extending  to  the  north  and  south  of  Loxa,  where  its 
trunk  frequently  exceeds  in  the  bulk  the  body  of  a  man.  Accord- 
ing to  Mr.  Arrot,  the  soil  in  which  these  trees  thrive  best,  is  gene- 
rally a  red  clayey  or  rocky  ground,  and  especially  on  the  banks  of 
amall  rivers  descending  from  the  high  mountains.  This  author 
also  infoTHU  us»  that  the  most  proper  season  for  cutting  ofiTthe  bark 
is  from  September  to  November,  and  the  manner  of  conducting 
thtt  we  shall  relate  below  in  Mr.  Arrot's  own  words  f.    On  the  trees 

*  FlftBtftt  Eqninoxiales,  tom.  i.  p.  aa. 

•f-  **  The  moit  proper  seasoo  for  cntting  the  bark  is  from  Septcniberto  Novem* 

bcr,  the  only  time  io  the  whole  year  of  tome  iotermissioii  from  the  raio  io  the 

■Munfaini.    Ha?iiif  ditco?er^  a  spot  where  the  trees  most  abound,  thej  first 

Wuld  bota  ibr  tbe  workmen,  and  then  a  large  hat  wherein  to  pnt  the  bark,  in  order 

to  preserve  it  Cram  tbe  wet;  but  they  let  it  lie  there  as  short  a  time  as 

pMsible,  bavia^  beforekaiid  cot  a  road  from  the  place  where  the  trees  grow, 

tlMroafb  tbe  woods,  sometimes  three  or  four  leagues,  to  the  nearest  plantation  or 

fcna-h— se  in  tbe  k>w  coontry,  whither,  if  the  rain  permits  them,  they  carry 

the  bark  lorthwitb  to  dry.    These  preparatfons  being  made,  they  provide  each 

ludKan  (tbey  being  tbe  cutters)  with  a  large  knife,  and  a  bag  that  will  bold 

I  ftlly  poonds  of  green  bark:  every  two  Indians  take  one  tree,  whence  tbey 

;  or  slice  down  tbe  baik,  as  far  as  they  can  reach  Irom  the  ground ;  tbey  then 

i  sticks  abovt  half  a  yard  long  each,  which  they  tie  to  the  tree  with  tough 

I H  proper  distances,  like  tbe  steps  of  a  ladder,  always  slicing  off  the  bark 

s«  iv  as  tbey  can  reach  before  tbey   fix  a  new  step,  and   thus   mount  to 

tbe   top,  tha  ladkn  below  gathering   what  the  other  outs:  this  tbey  do  by 

tmroa,  mmk  gel  from  tree  to  tree  until  tbe  bag  is  full,  which,  when  tbey  hare 

jiU  miy  of  trees,  is  generally  a  day's  work  for  one  Indian.    As  much  care  as 

t  Bust  he  taken  that  tbe  bark  is  not  cut  wet ;  should  it  so  happen,  it  is 
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being  entirely  stripped  of  their  bark  they  soon  perish ;  and  as  the 
number  of  these  trees  to  which  access  could  be  had,  was  said  to  be 
not  very  considerable,  it  has  been  supposed  that  a  sufficient  quan* 
tity  of  bark  to  supply  the  demand,  could  not  long  be  procured. 
Condamine,  however,  asserts  that  the  young  trees  do  not  die  by 
losing  their  bark,  but  send  out  fresh  shoots  from  the  base,  and  as 
those  which  are  suffered  to  become  old  have  time  to  disseminate 
and  propagate,  we  trust  the  fear  of  exhausting  this  valuable  medi- 
cine is  wholly  groundless. 

We  seem  to  have  no  satisfactory  account  at  what  time,  or  by  what 
means,  the  medicinal  efl&cacy  of  the  Peruvian  bark,  which  is  now  so 
well  esUblished,  was  first  discovered.    Some  contend  that  ita  use 
in  intermittent  fevers  was  known  to  the  Americans  long  before  the 
Spaniards  possessed  Peru,  but  that  they  concealed  this  knowledge 
from  the  Europeans ;  and,  on  the  contrary,  it  is  asserted  by  others, 
that  the  Peruvians  never  supposed  it  to  be  fit  for  any  medicinal 
use,  but  thought  that  the  large  quantities  exported  thence  was  for 
the  purpose  of  dyeing,  and  they  actually  made  some  triab  of  ita 
effects  in  this  way.    Condamine  says,  that  accordmg  to  an  ancient 
tradition,  the  Americans  owe  the  discovery  of  this  remedy  to  the 
lions,  which  some  naturalists  pretend  are  subject  to  a  kind  of  inter- 
mitting fever,  of  which  they  were  observed  to  be  cured  by  instinc- 
tively eating  the  bark  of  the  cinchona.    But  Geofiiroy  states,  that 
the  use  of  the  bark  was  first  learned  from  the  following  circum- 
stance:— Some  cinchona  trees  being  thrown  by  the  winds  into  a 
pool  q(  water^  lay  there  till  the  water  became  so  bitter  that  ereiy 
body  refused  to  drink  iU    However,  one  of  the  neighbouring  inha* 
bitants  being  seized  with  a  violent  paroxysm  of  fever,  and  finding 
no  other  water  to  quench  his  thirst,  was  forced  to  drink  this,  by 
which  he  was  perfectly  cured.    He  afterwards  related  the  circum- 
stance to  others,  and  prevailed  upon  some  of  his  friends  who  were 
ill  of  fevers  to  make  use  of  the  same  remedy,  with  whom  it  proved 

to  be  oarried  directly  down  to  the  low  coantrj  to  diy;  for  otherwise  it  loees 
its  oolonr,  tarns  black,  and  rots;  and  if  it  lie  ^nf  time  in  the  hot  witboat  beiQg 
spread,  it  mns  the  same  risk:  so  that  while  the  Indians  are  cutting,  the  miilea» 
if  the  weather  permits,  ongfat  to  be  carrying  it  down  to  the  place  appointed  ibr 
drying  it,  which  is  done  by  spreading  it  in  the  open  air,  and  freqaently  tuniflC 
it." 
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equally  successfiil.  The  use  of  thig  excellent  medicine^  however, 
was  very  litUe  known  till  about  the  year  1696,  when  a  signal  cure 
having  been  performed  by  it  on  the  Spanish  viceroy's  lady,  the 
Countess  del  Cinchon,  at  Lima,  it  came  into  general  use,  and  hence 
was  disihiguistied  by  the  appellation  pulvis.  comitissfle,  or  the^ 
Countess's  powder;  dso  called,  cortex  china  china,  or  chinchina; 
kina  kina,  or  kinkina ;  and  quina  quina,  or  quinquina.  On  the 
recovery  of  the  Countess  she  distributed  a  large  quantity  of  the 
bark  to  the  Jesuits,  in  whose  hands  it  acquired  stiH  greater  repu* 
tation,  and  by  them  it  was  first  introduced  into  Europe,  and 
thence-called  cortex,  or  pulvis  jesuiticus,  pulvis  patrum ;  and  also 
Cardinal  de  Lugo's  powder,  because  that  charitable  prelate  boaght 
a  large  quantity  of  it  at  a  great  expense  for  the  use  of  the  religious 
poor  at  Rome. 

"  This  bark  is  brought  to  us  in  pieces  of  diffi^rent  sizes,  some 
rolled  up  into  short  thick  quills,  and  others  flat;  the  outside  is 
brownish,  and  generally  covered  in  part  with  a  whitish  moss :  the 
inside  is  of  a  yellowish  reddish  or  rusty  iron  colour.  The  best  sort 
breaks  close  and  smoolh,  and  proves  friable  between  the  teeth: 
the  inferior  kinds  appear  when  broken  of  a  woody  texture,  and  in 
chewing  separate  into  fibres.  The  former  pulverizes  more  easily 
than  the  latter,  and  looks,  when  powdered,  of  a  light  brownish 
colour,  resembling  that  of  cinnamon,  or  somewhat  paler.  It  has  a 
slight  smell,  approaching  as  it  were  to  mustiness,  yet  so  much  of  the 
aromatic  kind  as  not  to  be  disagreeable.  Its  taste  is  considerably 
bitter,  astringent,  very  durable  in  the  mouth,  and  accompanied 
with  some  degree  of  aromatic  warmth,  but  not  sufficient  to  prevent 
iu  being  ungrateful." 

Besides  this  bark,  that  of  several  other  species  of  cinchona  have 
been  recommended  for  medical  use  by  diflerent  authors,  especially 
the  cortex  peruvianus  ruber,  or  red  bark ;  also  that  of  the  cinchona 
caribcea,  or  the  Jamaica  bark ;  that  of  cinchona  floribunda  produced 
at  St.  Lucie;  and  that  of  two  or  three  other  species  discovered  at 
SanU  F^.  The  first  of  these  "  is  in  much  larger  and  thicker  pieces 
than  the  common,  most  of  the  pieces  are  concave,  though  not  rolled 
together  like  the  quilled  bark.  They  break  short,  like  the  best 
common  bark,  and  appear  evidently  composed  of  three  layers.  The 
outer  is  thin,  rugged,  frequently  covered  with  a  mossy  substance, 
and  of  a  reddish  brown  colour.    The  middle  is  thicker,  more  com- 
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pact,  aod  of  a  darker  colour:  it  is  v^y  brittle  and  resinous*  The 
innermost  layer  is  more  woody  and  fibrous,  and  of  a  brighter  red. 
In  powdering  this  bark,  the  middle  layer,  which  seems  to  contain 
the  greatest  proportion  of  resinous  matter,  doca  sol  break  so  readily 
as  the  rest)  a  circumstance  to  be  attended  to,  lest  the  most  active 
part  should  be  left  out  of  the  2ne  powder.  This  red  bark  to  the 
taste  discovers  all  the  peculiar  flavour  of  the  Perovifan  Bark,  but 
much  stronger  than  the  common  officinal  sort.  An  infusion  in  coki 
water  is  intensely  bitter,  more  so  than  the  strongest  decoction  of 
common  bark.  Its  astringency  is  in  an  equal  degree  greater  than 
that  of  the  infusion  of  common  bark,  as  b  shewn  by  the  addition  of 
martial  vitriol.  The  spirituous  tincture  ^  the  red  bnrk  is  also  pro« 
portkmally  stronger  than  that  of  the  pale.  The  quanti^  of  nMer 
extracted  by  rectified  spirit  from  the  powder  of  the  former,  was  to 
that  from  the  latter  as  three  to  two  in  one  experiment,  and  as  229 
to  130  in  another;  and  yet  on  infusing  the  two  residuums  of  the 
first  experiment  in  boiling  water,  that  of  the  red  bark  gave  a  liquor 
considerably  bitter,  and  which  struck  a  black  with  martial  vitriol  f 
.while  that  yielded  by  the  other,  was  nearly  tastdesa  and  void  of 
astringency. 

''  Respecting  the  medicinal  properties  we  have  several  respectable 
authorities,  shewing,  that  as  the  red  bark  possesses  the  same  virtues 
with  the  common,  in  a  much  higher  degree,  so  it  has  been  found 
of  more  efficacy  in  the  cure  of  intermittents :  and  hence  it  is  thought 
to  be  that  which,  according  to  Arrot,  the  Spaniards  called  Cascarilla 
colorada,  and  was  probably  the  kind  originally  brought  to  Europe, 
and  which  proved  so  successful  in  the  hands  of  Sydenham,  Morton, 
and  Lister)  for  it  appears  from  the  testimony  of  the  oldest  practi- 
tioners, that  the  bark  first  employed  here  was  of  a  much  deeper 
colour  than  the  common  bark.  The  Cinchona  caribcea  is  described 
and  figured  by  Jacquin  and  Dr.  Wright;  it  grows  in  Jamaica, 
where  it  is  called  the  Sea  Side  Beech.  According  to  Dr.  Wright, 
the  bark  of  this  tree  is  not  less  efficacious  than  that  of  the  Cinchona 
of  Peru,  for  which  it  will  prove  an  useful  substitute ;  but  by  the 
experiments  of  Dr.  Skeete  it  appears  to  have  less  astringent  power. 
The  Cinchona  floribunda,  or  bark  tree  of  St.  Lucie,  a  figure  of 
which  we  find  in  Phil.  Trans,  also  in  Rozier's  Observations  sur  la 
Physique,  afibrds  a  bark  which  is  likewise  said  to  have  been  used 
with  advantage ;  but  notwithstanding  all  that  has  been  written  to 
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establish  its  medicinal  character^  it  seems  to  us  greatly  inferior  to 
that  of  the  other  species  of  this  genus.  In  its  recent  state  it  is  con- 
siderably emetic  and  cathartic ;  properties,  which  in  some  degree 
it  retains  on  being  dried ;  so  that  the  stomach  does  not  bear  this 
bark  in  large  doses,  and  in  small  ones  its  efiects  are  not  such  as  to 
gt?e  it  any  peculiar  recommendation.  Several  plants  of  Cinchona 
hare  latdy  been  discovered  at  Santa  Fe,  yielding  barks  both  of  the 
pale  and  red  kind :  and  which,  from  their  sensible  qualities,  are 
likely  upon  trial  to  become  equally  useful  with  those  produced  in 
the  kingdom  of  Peru/' 

At  present,  the  use  of  the  bark  is  chiefly  confined  to  the  pale  and 
red  kind;  and  the  nearer  the  former  resembles  the  latter,  the  more 
it  is  esteemed. 

**  The  Peruvian  Bark  yield  its  virtues  both  to  cold  and  boiling 
water;  but  the  decoction  is  thicker,  gives  out  its  taste  more  readily, 
and  forms  an  ink  with  a  chalybeate  more  suddenly  than  the  fresh 
coM  infusion.  This  infusion,  however,  contains  at  least  as  much 
extractive  matter,  but  more  in  a  state  of  solution ;  and  its  colour  on 
frtandiog  with  the  chalybeate  becomes  darker,  while  that  of  the  de* 
coctioD  becomes  more  faint.  When  they  are  of  a  certain  age,  the 
addition  of  a  chalybeate  renders  them  green ;  and- when  this  is  the 
case^  they  are  found  to  be  in  a  state  of  fermentation,  and  e£fete. 
Milk  or  caustic  alkalies,  or  lime,  precipitate  the  extractive  matter, 
which  in  the  case  of  the  caustic  aUcali  is  re-dissolved  by  a  farther 
addition  of  the  alkali.  Lime-water  precipitates  less  from  a.  fresh 
infiision  than  from  a  fresh  decoction ;  and  in  the  precipitate  of  this 
last,  some  mild  earth  is  perceptible.  The  infusion  is  by  age  re« 
dnced  to  the  same  state  with  the  fresh  decoction,  and  then  they 
deposit  nearly  an  equal  quantity  of  mild  earth  and  extractive  mat-" 
ter ;  so  that  lime-water  as  well  as  chalybeate,  may  be  used  as  a 
lest  of  the  rdative  strength  and  perishable  nature  of  the  diflhrent 
preparations,  and  of  different  barks.  Accordingly,  cold  infusions 
are  fiMmd  by  experiments  to  be  less  perishable  Uian  decoctions ; 
in&sions  and  decoctions  of  the  red  bark,  than  those  of  the  pale : 
those  of  the  red  bark,  however,  are  found  by  length  of  time  to 
sepiarate  more  mild  earth  vrith  the  lime-water,  and  more  extracted 
matter.  Lime-water,  as  precipitating  the  extracted  matter,  appears 
aa  equally  improper  and  disagreeable  menstruum.  Water  has  been 
found  to  suspend  the  resm  by  means  of  much  less  gum  than  has 
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been  supposed.  Recti6ed  spirit  of  wine  extracts  a  bitterness,  but 
no  astringency,  from  a  residuum  of  twenty  a£Mons  of  cold  water; 
and  water  extracts  astringency^  but  no  bitterness,  from  die  resi- 
duum of  as  many  afiusioos  of  rectified  spirit.  The  residue  of  both 
are  insipid. 

From  many  ingenious  experiments  made  on  the  Peruvian  bark 
by  Dr.  Irring,  published  in  a  Dissertation  which  gained  the  price- 
medal  given  by  the  Hanreian  Society  of  Edinburgh  in  1783,  the 
power  of  different  menstrua  upon  Peruvian  bark,  is  ascertained 
with  greater  accuracy  than  had  before  been  done :  and  it  appears, 
that  with  respect  to  comparative  power,  the  following  fluids  act  in 
the  order  in  which  they  are  placed :  Dulcified  spirit  of  vitriol : 
Caustic  ley  :  French  brandy :  Rhenish  wine :  Soil  water :  Vinegar 
and  water :  Dulcified  spirit  of  nitre :  Mild  volatile  alkali :  Rectified 
spirit  of  wine :  Mild  vegetable  alkali :  Lime-water.  The  antisep- 
tic powers  of  vinegar  and  bark  united  are  double  their  sum  taken 
separately.  The  astringent  power  of  the  bark  is  increased  by  acid 
of  vitriol  ;Hhe  bitter  taste  is  destroyed  by  it. 

Though  the  bark  on  its  first  introduction,  and  even  some  time 
afterwards,  was  reprobated  by  some  eminent  physicians  as  a  dan- 
gerous remedy ;  yet  these  prejudices  are  entirely  done  away,  and  its 
charactier  b  now  universally  established :  so  that  the  disputes  which 
at  present  subsist  are  confined  to  its  mode  of  operation,  or  the 
manner  in  which  it  is  most  efficaciously  administered.  To  detail 
these,  however,  or  even  to  give  a  circumstantial  rektion  of  the 
various  states  of  disease  in  which  the  bark  might  be  advantageously 
employed,  would  far  exceed  our  limits :  we  are  therefore  confined 
to  state  briefly  those  diseases  to  which  this  medicine  is  more  espe- 
cially adapted. 

The  bark  first  acquired  its  reputation  for  the  cure  of  rntermittent 
fevers,  and  in  these,  when  properiy  exhibited,  it  rarely  fails  of  suc- 
cess. For  this  purpose,  some  practitioners  prefer  giving  it  just 
before  the  fit,  some  during  the  fit,  and  others  immediately  after. 
Dr.  Cullen,  who  is  of  the  first  opinion,  says,  ''  I  am  satisfied  that 
giving  a  large  dose  of  the  bark  immediately  before  the  time  of 
accession,  is  the  most  proper  practice :  but  as  that  dose  must  not 
be  under  two  drachms  of  pale  bark,  so  there  are  some  stomachs  which 
will  not  bear  even  that  quantity,  or  a  larger  that  might  be  neces- 
sary.   It  is  commonly,  therefore,  convenient  to  give  small  doses, 
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bot  to  give  them  every  hour  for  sooie  hours  near  to  the  times  of 
acceigion.''  Some  again  order  it  in  the  quantity  of  an  ounce 
between  ihe  fits;  the  dose  being  more  frequent  and  larger  accord- 
ing to  the  firequency  of  the  fits;  and  this  mode  of  procedure,  al« 
though  it  may  perhaps  lead  to  the  employment  of  more  bark  than 
is  necessary,  is  considered  by  Dr.  Duncan  as  upon  the  whole  pre- 
ferable,  from  being  beit  suited  to  most  stomachs.  When  the  bark 
pukes,  or  purges,  or  oppresses  the  stomachy  it  is  to  be  counter* 
acted  by  remedies  particularly  appropriated  to  them.  Thus,  vomit* 
ing  is  often  restrained  by  exhibiting  it  in  wine ;  looseness,  by  com- 
bining it  with  opium ;  and  oppression  at  the  stomach,  by  the  addition 
of  an  aromatic.  But  unless  for  obviating  particular  occurrences,  it 
is  more  successful  when  exhibited  in  its  simple  state  than  with  any 
addition. 

It  may  be  given  from  the  very  commencement  of  the  disease 
without  any  previous  evacuations,  though  it  commonly  answers 
better  after  emptying  the  alimentary  canal,  particularly  the  sto- 
mach ;  and  it  is  to  be  continued  not  only  till  the  paroxysms  cease, 
but  till  the  natural  appetite,  strength,  and  complexion  return. 

In  remittent  fevers,  especially  during  the  times  of  remission,  the 
bark  may  also  be  employed  with  great  success;  for  as  both  these 
and  intermittents  arise  from  the  same  cause,  prevail.at  the  same 
seasons,  and  assume  mutually  the  form  of  each  other,  they  show  a 
strict  affinity,  and  found  a  presumption  which  is  confirmed  by  ex- 
perience, that  they  may  be  cured  by  the  same  remedy.  In  conti- 
nued fevers,  or  typhus  of  the  nervous  and  putrid  kind,  the  bark  is 
very  generally  used,  as  well  suited  to  counteract  the  debility  or 
putrescency  which  marks  the  progress  of  the  disorder.  There  is, 
however,  one  state  not  unfrequently  present  in  these  epidemic 
fevers,  in  which  the  bark  is  found  to  be  hurtful ;  u  e,  symptoms  of 
congestion,  or  topical  inflammation  of  the  head,  manifested  by 
beadach,  redness  of  the  eyes,  and  phrenitic  delirium.  And  when- 
ever delirium  is  accompanied  with  much  subsultus  tendinum,  or 
frequent  convulsive  twitchings  of  the  limbs.  Dr.  Cullen  thinks  opium 
iQ  large  doses  is  the  only  remedy  to  which  we  can  trust. 

Of  late  the  bark  has  been  much  employed  in  acute  rheumatism^ 
particularly  after  the  violence  of  the  disease  has  been  in  some  mea- 
sure nxMlerated  by  the  antiphlogistic  treatment,  or  when  evident 
remisdoas  take  place.    Many,  however,  have  recourse  to  thb  medi- 
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cine  in  the  firrt  stige  of  the  diaeftte.  Mid  fpelMwe  whneflBed  its  tuc- 
ceM  in  tome  of  the  Loodon  HoipiUii,  «ven  while  the  inflammstory 
symptomt  prevaikd  to  m  maj  ooosidenUe  degree.  Thk  Mems 
contrary  to  the  frpM'wiief  of  Dr.  CoUen,  who  fays,  ''  As  I  con- 
aider  the  diseasr  «•  especial^  consisting  in  a  phlogistic  diathesis, 
I  hold  llf^  iMfk  to  be  absdntely  improper,  and  bare  found  it  nani-' 
fisitfy  Irartful,  especially  in  its  beginning,  and  in  its  truly  inflam- 
matory state." 

In  the  confluent  small-pox  the  bark  has  been  reoommeoded  to 
promote  the  rising  of  the  pustules ;  thb  opinion  our  own  experi- 
ence teaches  us  to  rgect;  but  after  maturity  of  the  pustules  is 
completed,  or  where  symptoms  of  putrescency,  or  a  dissolved 
slate  of  the  blood  supervenes,  the  bark  cannot  be  too  liberally  em- 
ployed. The  other  diseases  in  which  the  bark  is  recommended,  are 
gangrenous  sore  throats,  and  indeed  every  species  of  gangrene; 
scarletina,  dysentery,  all  hsBmorrfaages  of  the  passive  kind ;  likewise 
other  increarad  discharges;  some  cases  of  dropsy,  especially  when 
unattended  with  any  particular  local  afibction,  scropHula,  ill  condi- 
tioned ulcers,  rickets,  scurvy,  states  of  convalescence,  certain  stages 
of  phthisis  puhnonalis,  &c. 

The  officinal  preparations  of  the  bark  are  the  powder,  the  extract, 
Uie  tincture,  and  the  decoction.  This  last,  though  frequently  em- 
ployed, is  in  many  respects  inferior  even  to  a  sifnple  watery  infu- 
sion ;  but  the  best  form  is  that  of  powder,  in  which  the  constituent 
parts  are  in  the  most  effectual  proportion. 

[Editor.  Idnmeus.  WoodviUe.  Mutis.  Zea. 

SBCTION  VII. 
Cascarilla, 

Qotia  Catoarilla.    Croton  CsicMiUa.— Unn. 

THBas  is  still  a  diflbrence  of  opinion  concerning  the  plant  which 
produces  the  officinal  cascarilla.  Linnsus  observes.  Dr.  Woodville, 
whose  authority  is  ceruinly  the  best,  in  his  first  edition  of  the  Mat. 
Med.  considered  the  Cascarilla  as  a  species  of  the  Clutia;  but  in 
the  second  edition  it  is  described  as  a  Croton,  and  in  his  AnuBnitates 
Academics  we  are  again  presented  wiCh  the  Clutia  Cascarilla. 
What  adds  to  this  on(:ertainty  is,  that  under  both  these  genera  it 
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it  refierred  to  the  same  syoonytna  of  Sloane  and  Browne;  yet  it  is 
remarkable^  that  neither  of  these  authors  notices  the  medicinal  uses 
of  its  baA,  aHboogh  so  long  known  as  a  Biedicine  in  great  estitaa- 
lion  in  every  part  of  Europe. 

According  to  Lewis^  liie  CascariUa  bark  it  imported  into  Eu- 
rope ''  from  the  Bahama  islands,  particularly  from  that  which  ia 
called  £latherta>  in  curled  pieces,  or  rolled  up  into  diort  qoilb 
about  an  inch  in  width ;  covered  on  the  outside  with  a  rough  whitish 
matter>  and  brownish  on  the  inner  side,  exhibiting,  when  broken,  a 
smooth  close  blackish  brown  surftce.  This  bark,  freed  Uma  thrinwlir 
whitish  coat,  which  is  insipid  and  innJaiTis,  Ina  m  fight  agreeaUe 
amen,  and  a  madfitrl|  fcittar  larti,  ifrumjuiiiid  with  a  oansider- 
aUejffMHftic  warmth;  it  is  very  inflamninlik,  and  yiekls,  whikt 
baraing,  a  icsMkaUy  fragrant  smell,  somewhat  resembling  that 
of  musk.  Its  virtues  are  partially  extracted  by  water,  and  totally 
by  rectified  spirit.  Dbtilled  with  water  it  yields  a  greenish  essential 
oil,  of  a  very  pungent  taste,  and  of  a  fragrant  penetrating  smell, 
more  grateful  than  that  of  the  CascariUa  itself,  Ukd  obtained  in  the 
proporUon  of  one  drachm  from  sixteen  ounces  of  the  bark.  The 
agreeable  odour  which  this  bark  produces  during  its  burning,  in- 
duced many  to  smoke  it  mixed  with  tobacco,  before  it  became  known 
u  a  medicine  in  Europe,  which  was  not  till  towards  the  latter  end 
of  the  last  century :  when  it  was  recommended  by  Professor  Stisser, 
who  found  it  to  be  a  powerful  diuretic  and  carminative,  and  who 
used  it  with  success  in  calculous,  asthmatic,  phthsical,  scorbutic, 
and  arthritic  complaints.  After  this  it  was  sold  at  Brunswick  as  a 
species  of  the  Peruvian  bark,  and  many  physicians  in  Germany 
experienced  its  good  effects  in  fevers  of  the  intermittent,  remittent, 
and  putrid  kind.  But  while  the  facts  establishing  this  febrifuge 
power  of  the  CascariUa  are  supported  by  authors  of  great  respecta- 
biUty,  they  are  yet  so  little  regarded,  that  this  medicine  is  now 
very  rarely  prescribed  in  fevers,  either  in  this  country,  or  on  the 
neighbouring  continent.  In  intermittents,  however,  there  can  be 
no  doubt  but  this  bark,  or  indeed  any  other  medicine  possessiiig 
tonic  and  aromatic  qualities,  may  frequently  efiect  a  cure.  The 
German  physicians  have  also  given  much  credit  to  the  CascariUa 
as  an  astringent,  and  recommended  it  in  haemorrhages,  and  vari- 
ous alvine  fluxes,  in  which  several  instances  of  its  utility  are  re- 
corded* 
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Dr.  Cullen  was  in  doubt  whether  to  class  this  drug  with  the 
aromatics  or  with  the  tonics^  hot  he  determined  upon  the  latter  as 
the  most  proper;  besides  its  being  stomachic  and  corroborant,  it 
is  also  reported  to  be  diuretic :  but  proofs  of  iU  efficacy  in  particu* 
lar  diseases  have  not  (as  far  as  we  know)  been  ascertained^  nor  even 
attempted  by  any  adequate  trials  made  in  this  country.  We  shall 
not  therefore  follow  a  late  ingenious  author,  in  depreciating  this 
medicine,  from  a  mere  speculation  on  its  sensitive  qualities,  but 
rather  recommend  it  to  the  medical  practitioner,  as  deserving  a 
farther  trial.  It  promises  most  advantage  given  in  substance,  the 
dose  of  which  isfrom  fifteen  grains  to  a  drachm. 

These  are  the  observations  which  are  given  by  Dr.  Woodville, 
under  the  genus  Croton,  concerning  which  we  shall  have  to  qiake 
some  further  observations  in  chap.  vii.  when  treating  of  another 
species,  Croton  sebifera,  or  tallow -tree ;  and  to  which  therefore  we 
refer  the  reader.  In  describing  the  genus  Clutia,  however,  which 
oecurs  much  farther  on  in  his  work.  Dr. Woodville  rgects  the  croton 
altogether  in  favour  of  this  last  genus.  We  have  been  desirous, 
says  he,  of  introducing  the  annexed  plate  into  early  notice,  in  order 
to  determine  what  was  left  doubtful  in  the  former  part  of  this  work, 
where  the  croton  cascarilla  is  figured,  on  the  authority  of  Linnaeus  ; 
though  at  the  same  time  we  observed  that  it  did  not  appear  **  suf- 
ficiently ascertained"  whether  or  no  it  furnished  the  officinal  casca- 
riHa.  This  point  however  we  can  now  confidently  decide  in  the 
negative. 

Among  other  circumstances,  which  tended  to  involve  the  parental 
source  of  Cascarilla  long  in  uncertainty,  was  the  assertion  of  some 
authors,  that  it  was  a  native  of  the  Spanish  main,  and  Was  thence 
imported  into  Europe ;  thus  founding  a  presumption,  that  the  cas- 
carilla and  elatberia  barks  were  diflerent,  and  that  the  latter  only 
was  the  produce  of  the  Bahama  Islands.  But  this  assertion  we 
have  discovered  to  be  contrary  to  fact ;  for,  lipon  inquiry,  we  do 
not  find  that  this  drug  was  ever  exported  from  Spanish  America,  but 
that  the  Bahamas  have  constantly  supplied  the  European  markets 
with  Cascarilla  bark,  a  parcel  of  which  was  sent  here  from  one  of 
those  islands,  along  with  specimens  of  the  tree  producing  it;  of 
which  a  faithful  representation  may  be  seen,  as  also  a  specimen 
of  the  plant  itself,  in  the  herbarium  of  Sir  Joseph  Banks. 
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But  it  Will  be  necessary  to  observe  here,  that  Dr.  Wright,  in  hit 
account  of  the  medicinal  plants  growing  in  Jamaica,  gives  the  name 
croton  elutheria  to  a  tree>  the  bark  of  which  he  says  '^  is  the  same  as 
the  cascarilla  or  elutheria  of  the  shops  i"  it  seems  therefore  probable 
that  different  species  of  clutia  may  produce  bark  of  the  same,  or  of 
similar  qualities  to  that  of  cascarilla,  as  we  find  several  instancy  in 
which  the  same  drug  is  produced  by  various  species  of  plants. 

That  the  tree  here  called  by  Dr.  Wright  croton  does  not  belong  to 
this  genus,  but  it  is  evidently  a  clutia,  appears  by  the  dioicous  speci- 
mens of  it  sent  by  him  to  the  President  of  the  Royal  Society ;  a  part 
of  which  has  the  male  flowers  carefully  preserved,  so  that  the  Ja- 
maica and  Bahama  Cascarilla  may  be  compared  together. 

Hie  Clutia  Elutheria  seems  to  have  been  first  introduced  into 
Britain  by  Mr.  P.  Miller ;  but  it  is  not  to  be  found  in  the  King's 
garden  at  Kew>  nor  have  we  seen  it  cultivated  any  where  near  the 
■letropoUs. 

This  small  tree  grows  several  feet  in  height,  and  sends  off  nume- 
rous branches,  especially  towards  the  top :  the  bark  which  covers 
the  braoches  is  brown  and  smooth,  but  that  of  the  trunk  is  exter- 
nally more  white  and  rough :  the  leaves  are  entire,  lanceolate,  some- 
what cordate,  and  elongated  towards  the  apex,  which  is  blunt,  on 
the  upper  side  of  a  bright  green,  on  the  under  side  paler,  and  placed 
alternately  upon  long  footstalks.  Both  the  male  and  female  flowers 
stand  in  spikes^  and  are  composed  of  a  calyx  divided  into  five  ovate 
leafits,  enclosing  an  equal  number  of  small  whitish  petals,  and  within 
these  the  nectaria  are  placed.  The  female  flower  produces  a 
roundish  german,  supporting  three  bifid  spreading  styles,  termi- 
nated by  obtuse  stigmata :  the  capsule  is  globular,  rough,  marked 
with  six  farrows,  and  divided  into  three  celb,  contaming  a  solitary 
oval  fining  seed. 

Upon  this  decision  of  Woodville,  Turton  has  since  introduced 
the  cascarilla  as  a  clutia,  or  cluytia,  as  he  writes  it,  into  his  recent 
edition  of  Dnna^us,  and  the  same  authority  has  been  bowed  to  by 
most  botanists.  Wildenow*,  however,  has  revived  the  claim  of  the 
croton  to  this  species,  and  the  London  college,  in  their  late  Phar- 
macopona,  have   adopted    this  last  ari^ngement    The  question 

•  Sp«cPtot.  i?,6ai. 
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therefore  remains  onsettled,  and  the  proper  place  of  the  plant 
donbCfbl*. 

lEdUor.  WUdewjw.  WoodvilU.  Wright. 


8BCTION   Vltl* 

Angostura. 
Catpuria  Febriftigi.— Bonplawd. 

The  bark  brought  to  us  from  Angostura  has  at  length  been  dis- 
covered by  M.  M.  Humboldt  and  Bonpland  to  belong  to  a  tree  not 
before  known,  and  which  they  promise  to  describe  under  the  above 
name  in  their  superb  work  the  Plante$  Equinoxiales.  It  is  hence 
given  under  the  above  name  in  the  catalogue  of  the  London  Col-* 
lege,  and  we  have  followed  the  authority.  In  Woodville's  day  the 
charaArters  and  properties  of  ^be  plant  were  as  well  known  as  at 
present,  and  he  thus  describes  them,  and  admits  the  general  inac- 
quaintance  of  his  cotemporaries  as  to  its  proper  source. 

Angostura  bark  is  imported  here  in  thin  convex  pieces,  of  about 
an  inch  and  a  half  or  less  in  breadth,  and  about  six  inches  in  length. 
It  is  not  fibrous,  but  hard,  compact,  of  a  yellowish  brown  colour, 
and  covered  with  a  whitish  uneven  epidermis.  Reduced  to  powder 
it  has  the  yellow  appearance  of  rhubarb.  To  the  taste  it  manifests 
a  bitterish  and  an  aromatic  quality,  leaving  a  sensation  of  heat  upon 
the  tongue,  which  continues  for  some  time.  Its  odour,  when  recent, 
is  said  to  be  ungratefiil,  but  in  its  dried  state  this  is  not  perceptible. 
An  ounce  of  this  bark  aflbrds,  Jby  means  of  alcohol,  about  two  drachms 
of  a  resinous  bitter  extract ;  and  nearly  three  drachms  and  a  half  of 
a  gummy  extract  may  be  obtained  from  the  like  quantity,  by  water. 

Some  have  contended  that  this  drug  should  be  called  Augustine, 
from  SL  Auguttin  in  East  Florida ;  but  it  seems  more  properly 
named  Angostura,  which  is  a  place  in  South  America,  whence  it  was 
brought  by  the  Spaniards  to  the  island  of  Trinidad. 

From  what  tree  it  is  obtained  we  find  no  certain  account.    It  has 


•  We  think  it  right  to  infonii  the  reader,  that  the  above  deteriptioa  of  Wood- 
ville  it  taken  from  hit  first  edition.  We  have  this  moment  had  an  oppoitonitj  of 
taming  to  hit  second,  and  find  a  correction  which  coincides  with  oar  own  obserra- 
tions.— Editor. 
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been  sapposed  to  be  the  bark  of  the  mag^Iia  ghuca;  btit^  with 
more  probability,  it  has  been  since  thought  to  be  thatof  thebrucea 
antidysenterica* ;  or  brucea  ferruginea  of  L*Heritier  and  Alton  f : 
for  the  description  of  the  bark  of  this  tree,  given  by  Mr.  Bruce,  agrees 
very  well  with  the  cortex  angosturae :  and  as  far  as  can  be  judged 
by  the  bark  of  a  living  plant  of  this  species,  now  growing  in  the 
Royal  Garden  at  Kew,  this  opinion  is  still  further  confirmed. 

During  the  last  twelve  years,  in  which  the  angostura  bark  has  been 
known  as  a  medicine  in  this  country,  it  has  been  successfully  used  in 
the  characters  of  a  febrifuge,  tonic,  and  astringent.  In  intermit- 
tents  it  has  been  found  equally  effectual  as  Peruvian  bark,  and 
generally  more  acceptable  to  the  stomach ;  and  in  cases  of  diarrhoea, 
dyspepsia,  scrophula,  and  great  debility,  it  has  been  found  to  be  an 
useful  remedy  |. 

[Humboldt.  Bruce.  Miller.  Woodvilk.  Powell. 

SVCTION   IX. 

(knella. 

Canella  alba«— Woodv. 

The  stem  of  this  tree  rises  very  straight,  from  ten  to  fifty  feet  in 
height,  and  branched  only  at  the  top;  it  is  covered  with  a  whitish 
bark,  by  which  it  is  easily  distinguished  at  a  distance  from  other 
trees  in  the  woods  where  it  grows :  the  leaves  are  placed  upon  short 
footstalks,  and  stand  alternately :  they  are  oblong,  obtuse,  entire, 
of  a  dark  shining  green  hue,  and  thick  like  those  of  the  laurel :  the 
flowers  are  small,  seldom  opening,  of  a  violet  colour^  and  grow  in 
clusters  at  the  tops  of  the  branches  upon  divided  footstalks :  the 
calyx  is  monophyllus,  divided  nearly  to  its  base  into  three  lobes, 
which  are  roundish,  concave,  incumbent,  green,  smooth,  membra- 
neous, and  persistent :  the  corolla  is  composed  of  five  petals  which 
are  much  longer  than  the  calyx,  sessile,  oblong,  concave,  erect,  and 
two  of  them  are  somewhat  narrower  than  the  other  diree :  the 
nectary  b  pitcher*shaped,  of  the  length  of  the  petab,  and  supports 
the  anthers  instead  of  filaments,  which  are  wanting :  the  antherse 

•  See  Bniee^t  IVmvdt,  &c.  voL  ▼.  p.  69,  and  J.  F.  Miller,  tab.  SS. 

t  Hort.  Kew.  iii.  897. 

X  See  Brmade,  in  London  Med.  Journal  for  1790. 
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are  twenij-one,  linear,  parallel,  distinct,  single-valved,  and  fixed 
longitudinally  to  the  nectary :  the  germen  is  ovate,  placed  above  the 
insertion  of  the  corolla,  and  supports  a  cylindrical  style,  furnished 
with  two  obtuse  rough  convex  stigmata :  the  fruit  is  an  oblong  berry, 
containing  four  kidney*shaped  seeds  of  unequal  size  *. 

It  appears  a  little  surprising,  that  the  canella,  which  is  a  native  of 
the  West  Indies^  and  of  which  figures  have  been  given  by  Plukenet, 
Sloane,  Catesby,  Browne,  and  others,  should  have  been  generally 
confounded  with  the  tree  which  produces  the  cortex  winteranus : 
even  the  younger  Linnsus,  who  describes  this  tree  under  the  genus 
Winterania,  from  a  specimen  in  the  herbarium  of  Montin,  has  ac- 
knowledged that  he  could  not  discover  how  far  it  dififered  from  the 
Drimys  or  Wintera  of  Murray. 

The  well-known  specimen  t  which  was  given  by  Dr.  Swartz,  to 
the  Linnean  Society,  accompanied  with  a  botanical  hUtory  of  the 
tree,  must,  we  should  think,  remove  every  doubt  concerning  the 
true  characters  of  canella  alba;  ^d  by  comparing  Woodville's 
plate  with  that  published  of  the  wintera  aromatica,  in  the  fiAh 
volume  of  Medical  Observations  and  Inquiries  by  Drs.  Fotbergill 
and  Solander,  it  may  be  observed  how  far  the  tree,  which  produces 
the  cortex  winteranus,  differs  from  that  of  our  plant,  the  bark  of 
which  is  the  officinal  canella  alba.  The  latter  appears  from 
Clusius  to  have  been  first  introduced  into  Britain  about  the  year 
1600;  the  former  was  known  in  England  twenty  years  before,  and 
took  its  name  from  William  Winter,  captain  of  one  of  the  ships 
which  accompanied  Sir  Francis  Drake  to  the  Straiu  of  Magellan^ 
from  whence  he  brought  this  bark  to  Europe  in  1579.  John  Bau- 
faih  appears  to  be  the  first  who  confounded  the  names  of  these  barks, 
by  styling  the  cortex  winteranus,  Canella  alba;  and  as  Sir  Hans 

*  **  The  wbole  tree  (according  to  Dr.  Swartx)  is  Yery  aromatic,  and  when  in 
blossom  perfQmes  the  whole  neighbourhood.  The  flowers  dried,  and  softened  again 
in  warm  water,  bare  a  fragrant  odour,  nearly  approaching  to  that  of  mnsk.  The 
leaves  have  a  strong  smell  of  lanrel.  The  berries,  after  having  been  some '  time 
green,  torn  bine,  and  become  at  last  of  a  black  glossy  coloor,  and  have  a  laint 
aromatic  taste  and  smell.  Thej  are,  when  ripe,  as  well  as  the  frnit  of  several  lands 
of  laurel,  very  agreeable  to  the  white-bellied  and  bald-pated  pigeons,  (TColumba  Ja- 
maicemi*  ^  leucocepkala) ,  which  feeding  greedily  upon  them,  aoqahre  that  peca- 
liar  flavonr  so  mnch  admired  in  the  places  where  they  are  found. 

t  See  WoodviUe,  voUii.  p.  319. 
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Sloane,  who  has  given  a  separate  description  of  both  trees,  and  was 
•ensible  of  a  difference  in  the  taste  of  their  barks^  seems  to  insinuate 
that  this  might  depend  upon  the  place  of  growth^  his  remarks  did 
not  wholly  remove. the  error. 

Professor  Murray,  in  his  fourteenth  edition  of  the  Systema  Vege- 
tabilium^  was  the  first  who  made  a  distinct  genus  of  canella^  and 
thus  corrected  the  mistake  of  I.innseus,  who  disregarding  the  evi- 
dence of  the  old  botanists,  combined  two  genera  under  the  name  of 
Laurus  winterana ;  but  he  afterwards  made  it  a  separate  genus,  and 
called  it  Winterania^  a  name  by  which  it  has  been  long  universally, 
though  improperly,  distinguished.  Mr.  Aiton,  who  has  followed 
Murray  in  considering  the  canella>  as  difierlng  generically  from  the 
tree  named  after  Winter,  informs  us,  that  it  was  cultivated  by  Mr. 
Philip  Miller  at  Chelsea,  in  1739. 

The  officinal  canella  alba  is  the  bark  of  the  branches  of  this  tree, 
freed  from  its  outward  covering,  and  dried  in  the  shade.  It  is 
brought  to  Europe  in  long  quills,  which  are  about  three-quarters  of 
an  inch  in  diameter,  somewhat  thicker  than  cinnamon,  and  both 
externally  and  internally  of  a  whitish  or  light  brown  colour,  with  a 
yellowish  hue,  and  commonly  intermixed  with  thicker  pieces,  which 
are  probably  obtained  from  the  trunk  of  the  tree.  This  bark  in 
taste  b  moderately  warm,  aromatic,  and  bitterish ;  its  smell  is  agree* 
able,  and  resembles  that  of  cloves.  Its  virtues  are  extracted  most 
perfectly  by  proof  spirit.  ''  In  distillation  with  water  it  yields  an 
esiential  oil  of  a  dark  yellowish  colour,  of  a  thick  tenacious  con- 
sistence, difficulty  separable  from  the  aqueous  fluid,  in  smell  suf- 
ficiently grateful,  thoi^h  rather  less  so  than  the  bark  itself:  the 
remaining  decoction,  inspissated,  leaves  an  extract  of  great  bitter- 
nest,  in  consistence  not  uniform,  seemingly  composed  of  a  resinous 
and  gummy  matter,  imperfectly  mixed.  On  inspissating  the  spiri- 
tuous tincture,  the  spirit  which  distils  has  no  great  smell  or  taste  of 
the  canella,  but  is  so  far  impregnated  with  its  more  volatile  oil,  as 
to  turn  milky  on  the  admixture  of  water :  the  remaining  extract 
reuint  the  bitterness  of  the  bark,  but  has  little  more  of  iu  warmth 
or  flavour  than  the  extract  made  with  water." 

The  use  of  canella  alba  now  supersedes  that  of  the  old  bark  of 
Winter,  on  the  authority  of  both  the  London  and  Edinburgh 
pharmacopoeias.  It  has  been  supposed  to  possess  a  considerable 
share  of  medicinal  power,  and  is  said  to  l)e  an  useful  medicine  in 

VOL.  V.  M 
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the  scurry^  and  some  other  complaiDts ;  but  it  it  ndw  considered 
merely  in  the  character  of  an  aromatic^  and  like  many  of  the  spices 
is  chiefly  employed  for  the  purpose  of  correcting  and  rendering  less 
disagreeable  the  more  powerful  and  nauseous  drugs.  It  is  therefore 
an  ingredient  in  the  aloetic  powder  of  the  London  college,  and  in  the 
bitter  tincture^  letter  wine,  &c.  of  the  Edinburgh  dispensatory. 
Swartz  tells  us,  that  *'  this  bark,  together  with  the  fruit  of  capsicumi 
was  formerly  a  common  ingredient  in  the  food  and  drink  of  the 
Caribs,  the  ancient  natives  of  the  Antilles ;  and  even  at  present  it 
makes  a  necessary  addition  to  the  meagre  j>ot  of  the  negroes.'' 

The  Wintera  aromalica,  or  Winter's  bark,  was  formerly  employed 
for  the  medical  purposes  of  the  canella  of  the  present  day,  and  was 
by  many  botanists  confounded  with  it. 

This  last  is  a  very  large  tree,  often  rising  to  the  height  of  fifty 
feet.  It  is  a  native  of  the  Streights  of  Magellan  and  Terra  del 
Fuego.  Dr.  Solander  relates  that ''  the  tree  which  produces  the 
Winter's  bark  was  utterly  unknown  to  the  Europeans  till  the  return 
of  Captain  John  Winter,  who,  in  the  year  1577,  sailed  with  Sir 
Francis  Drake,  as  commander  of  a  ship  called  the  Elizabeth,  des- 
tined for  the  South  Seas;  but  imm.ediately  after  they  had  got 
through  the  Streights  of  Magellan,  Captain  Winter,  on  the  8th  of 
October,  was  obliged,  by  stress  of  weather,  to  part  company,  and  to 
go  back  again  into  the  Streights,  from  whence  he  returned  into  Eng- 
land in  June  1579,  and  brought  w'^th  him  several  pieces  of  this  aro- 
matic bark,  which  Clusius  called  after  him  Cortex  Winteranus.  Se- 
veral authors  have  mentioned  it  since  in  their  botanical  works ;  but 
all  they  have  said  has  been  copied  from  Clusius.  No  more  was 
heard  of  this  bark  till  the  Dutch  fleet,  under  Admiral  Van  Nort, 
returned  from  the  Streights  of  Magellan,  in  the  year  1600.  After- 
wards all  the  navigators  who  passed  through  the  Streights  of  Ma- 
gellan took  notice  of  the  tree,  on  account  of  the  usefulness  of  its 
bark :  but  none  furnished  any  description  that  could  make  it  bo- 
tanically  known  before  Mr.  George  Handysyd  came  back  from  the 
Streights  of  Magellan  in  1691,  and  brought  with  him  some  dried 
specimens,  which  he  gave  to  Sir  Hans  Sioane,  and  are  jiow  preserved 
in  the  British  Museum.  From  these  specimens,  and  the  account 
Mr.  Handysyd  gave  of  this  tree.  Sir  Hans  Sioane  drew  up  a  history, 
and  gave  a  figure  in  the  Philosophical  Transactions.  Still  the  sys- 
tematical botanists  could  not  give  it  a  place  in  their  catalogues. 
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being  unaecjuainted  with  its  flowers  and  fruit.*'  However  this  lots 
was  supplied  bj  the  hidiistry  of  Mr.  Wallis^  captun  of  the*Doipbln« 
who  returned  firom  the  South  Seas  in  1768,  bringing  with  him 
several  botanical  specimens  of  the  Winter^s  bark-iree»  one  of  which 
came  into  the  possession  <tf  Dr.  John  Fothergill^  who  caused  an 
engraving  of  it  to  be  made  bj  Ehret,  which  is  published,  together 
with  its  botanical  description  written  by  Dr.  Solander,  in  the  fifth 
volume  of  the  Medical  Observations  and  Inquiries* 

Murray.  Alton.  Miller.  Woodmlle. 

SECTION  X. 

Myrrh. 
Mimosa  Troglodyte.— Bavcc. 

Botany,  even  medical  botany,  is  still  in  a  very  imperfect  state, 
notbwithstanding  all  the  pains  that  have  been  taken  during  the  last 
half  century,  more  especially  to  obtain  accuracy.  The  two  or  three 
last  sections  have  offered  us  proofs  of  this  to  a  certain  extent :  and 
the  material  before  us  is  still  more  in  point;  for  at  this  hour  we 
are  totally  ignorant  of  the  tree  that  produces  it.  This  tree  we  have 
called,  indeed,  a  Mimo&a,  upon  the  authority  of  Bruce,  who  regards 
it  as  a  co-species  of  the  Acacia  vera,  which  is  unquestionably  a 
species  of  mimosa*.  His  history  and  description  of  this  ancient 
and  elegant  gum-resin  is  as  follows. 

"  The  ancients,  and  especially  Dioscorides,  spoke  of  myrrh  in  such 
a  manner  as  to  make  us  suppose,  either  that  they  have  described  a 
drug  which  they  had  never  seen ;  or  that  the  drug  seen  and  de« 
scribed  by  them  is  absolutely  unknown  to  modern  naturalists  and 
physicians.  The  Arabs^  however,  who  form  the  link  of  the  chain 
between  the  Greek  physicians  and  uurs,  in  whose  country  the 
myrrh  was  produced,  and  whose  language  gave  it  its  name,  have 
left  us  undeniable  evidence,  that  what  we  know  by  the  name  of 
myrrh,  is,  in  nothing  difierent  from  the  myrrh  of  the  ancients,  grow- 
ing in  the  same  countries  from  which  it  was  brought  formerly  to 
Greece ;  that  is,  from  the  east  coast  of  Arabia  Felix,  bordering  on 
the  Indian  Ocean,  and  that  low  land  in  Abyssinia  on  the  south-east 
of  the  Red  Sea,  included  nearly  between  the  12th  and  I3th  degree 

•  Sec  ebaptcr  rii.  sect,  article  Gam  Arabic^  Mimosa  Milotica. 
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of  north  latitude,  and  limited  on  the  west  by  a  meridian  paMiog 
through  the  island  Massowa^  and  on  the  east  by  another  passing 
through  Cape  Guardsoy,  without  the  straits  <^  Babdmandel.  This 
country  the  Greeks  knew  by  the  name  of  Troglodytia ;  not  to  be 
confounded  with  another  nation  of  Troglodytes,  very  different  in  all 
respects,  living  in  the  forests  between  Abyssinia  and  Nubia.  The 
myrrh  of  the  Troglodytes  was  always,  as  now,  preferred  to  that  of 
Arabia.  That  part  of  Abyssinia  being  half  over-run  and  settled, 
half  wasted  and  abandoned,  by  a  barbarous  nation  from  the  south- 
ward, very  little  correspondence  or  commerce  has  been  since  carried 
on  between  the  Arabians  and  that  coast ;  unless  by  some  desperate 
adventures  of  Mahometan  merchants,  made  under  accidental  cir- 
cumstances, which  have  sometimes  succeeded,  and  very  oflen  like- 
wise have  miscarried. 

The  most  frequent  way  by  which  this  Troglodyte  myrrh  is 
exportied,  is  from  Massowa,  a  small  Abyssinian  island,  on  the  coast 
of  the  Red  Sea.  Yet  the  quantity  of  Abyssinian  myrrh  is  so  very 
small,  in  comparison  of  that  of  Arabia  sent  to  Grand  Cairo,  that 
we  may  safely  attribute  to  this  only  the  reason  why  our  myrrh  is 
not  so  good  in  quality  as  the  myrrh  of  the  ancients,  which  was 
Abyssinian.  Though  those  barbarians  make  use  of  the  gum,  leaves, 
and  bark  of  this  tree,  in  diseases  to  which  they  are  subject,  yet  as 
very  little  is  wanted  for  such  purposes,  and  the  tree  is  the  common 
timber  of  the  country,  this  does  not  hinder  them  from  cutting  it 
down  every  day,  to  burn  for  the  common  uses  of  Hfe ;  and  as  they 
never  plant,  or  replace  the  trees  destroyed,  it  is  probable  that  in 
some  years  the  true  Troglodyte  myrrh  will  not  exist;  and  the 
erroneous  descriptions  of  the  Greek  physicians  will  lead  posterity, 
as  they  have  done  us  now,  into  various  conjectures,  all  of  them 
false,  on  the  question  what  that  myrrh  of  the  ancients  was  ? 

Though  the  myrrh  of  the  Troglodytes  was  superior  to  any  Ara- 
bian, yet  the  Greeks  perceived  that  it  was  not  all  of  equal  goodness. 
Pliny  and  Theophrastus  makes  this  difference  to  arise  from  the 
trees  being  partly  wild,  partly  cultivated.  But  this  is  an  imaginary 
reason :  all  the  trees  were  wild.  But  it  was  the  age  of  the  tree  and 
its  health,  the  manner  of  making  the  cut  or  wound  in  it,  the  time 
of  gathering  the  myrrh,  and  the  circumstances  of  the  climate  when 
it  was  gathered,  that  constantly  determined,  and  does  yet  determine, 
the  quality  of  the  drug.    In  order  to  have  myrrh  of  the  first,  or 
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moil  perfect  sort>  the  savages  choose  a  young,  vigorous  tree,  whose 
hark  is  without  moss^  or  any  parasite  plant ;  and,  above  the  first 
large  branches,  give  the  tree  a  deep  wound  with  an  axe.  The 
myrrh  which  flows  the  first  year,  through  this  wound,  is  myrrh  of 
the  first  growth ;  and  never  in  very  great  quantity.  This  operation 
is  performed  some  time  after  the  rains  have  ceased ;  that  is,  from 
April  to  June,  and  the  myrrh  is  produced  in  July  and  August.  The 
sap  once  accustomed  to  issue  through  this  gash,  continues  to  do  so 
spontaneously  at  the  return  of  every  season :  but  the  tropical  rains, 
which  are  very  vic^nt,  and  continue  six  months,  wash  so  much  dirt, 
and  lodge  so  much  water  in  the  cut,  that  in  the  second  year,  the 
tree  has  begun  to  rot  and  turn  foul  in  that  part,  and  the  myrrh  is  of 
a  second  quality,  and  sells  in  Cairo  about  a  third  cheaper  than  the 
first.  The  myrrh  also  produced  from  gashes  near  the  roots,  and  in 
the  trunks  of  dd  trees,  is  of  the  second  growth  and  quality,  and 
sometimes  worse.  This  however  is  the  good  myrrh  of  the  Italian 
shops  every  where  but  in  Venice.  It  is  of  a  blackish  red,  foul  colour, 
solid  and  beavy»  losing  little  of  its  weight  by  being  long  kept ;  and 
it  is  not  easily  distinguished  from  that  of  Arabia  Felix.  The  third 
and  worst  kind  is  gathered  from  old  wounds  or  gashes,  formerly  made 
in  old  trees ;  or  myrrh  that,  passing  unnoticed,  has  hung  upon  the 
tree  uogathered  a  whole  year ;  black  and  earth-like  in  colour,  and 
heavy»  with  little  smell  and  bitterness.  This  apparently  is  the  cau* 
calls  of  the  ancients. 

Pliny  speaks  of  stacte  as  if  it  was  fresh  or  liquid  myrrh ;  and 
Dioscoridei,  (cap.  67,)  says  something  like  this  alsow  However  it  is 
not  credible  that  the  ancients,  either  Greeks  or  Latins,  placed  at 
such  a  distance,  could  ever  see  the  myrrh  in  that  state.  The  natives 
of  its  country  say,  that  it  hardens  on  the  tree  instantly,  on  being  ex- 
posed to  the  air ;  and  I,  who  was  several  months  within  4  days  jour- 
ney of  the  place  where  it  grew,  and  had  the  savages  quite  at  my  de« 
votion  to  go  and  come  from  thence,  could  never  see  the  newest  myrrh 
softer  than  the  state  in  which  I  send  it;  though  I  think  it  dissolved 
more  perfectly  in  water,  than  when  it  had  been  kept  Dioscorides  too 
meotiona  a  kind  of  myrrh«  which  he  says  was  green,  and  of  the  con- 
Nstence  of  paste.  But  as  Serapion  and  the  Arabs  say^  that  stacte 
was  a  preparation  of  myrrh  dissolved  in  water,  it  is  probable,  that 
this  unknown  green  kind  of  Dioscorides  was,  like  the  stacte^  a  com-^ 
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poBitton  of  myrrh  and  some  other  ingredient,  not  a  specks  of  Abys- 
sinian myrrh,  which  he  could  never  have  seen,  either  soft  or  green. 

It  may  he  remarked,  that  when  we  buy  fresh  or  new  myrrh,  it  has 
always  a  very  strong,  rancid,  oily  smell ;  and  when  thrown  into 
water,  globules  of  an  oily  matter  awim  upon  the  surface.  This 
greasiness  is  not  from  the  myrrh ;  it  is  owing  to  the  savages  using 
goat-skins  anointed  with  butter,  to  make  them  supple,  in  which  to 
put  their  myrrh  at  gathering  ;  and  in  these  skins  it  remains,  and  is 
brought  to  market :  so  that,  far  from  its  heing  a  f^ult,  as  some  ig» 
norant  druggists  at  Rome  and  Venice  believe,  it  is  a  mark  that  the 
myrrh  is  fresh  gathered,  which  is  the  best  quality  that  myrrh  of  the 
first  sort  can  have.  Besides,  far  from  injuring  the  myrrh,  this  oily 
covering  must  rather  at  first  have  been  of  service;  as  it  certainly 
imprisons  and  confines  the  volatile  parts  of  new  myrrh,  which  escape 
in  great  quantities,  to  a  very  considerable  diminution  in  the  weight* 
The  piece  of  myrrh  which  I  send  you  is  what  a  fine  tree,  less  than 
fifteen  inches  diameter  in  the  trunk  at  the  bottom,  wounded  in  two 
places,  produced  at  one  of  the  wounds  in  the  year  1771.  And  it  • 
may  be  regarded  as  the  only  unexceptionable  and  authentic  evidence 
in  Europe,  of  what  the  Troglodyte  myrrh  was ;  unless  it  be  those 
pieces  still  remaining  in  my  collection,  and  a  piece,  somewhat 
smaller  than  yours,  which  I  gave  to  the  king  of  France's  cabinet  at 
Paris.  This  piece  which  I  send  you,  had  lost  near  six  drachms 
Troy  of  its  weight,  between  the  27th  of  August,  1771,  and  the 
29th  of  June,  1773.  It  has  lost  a  very  few  grains  since.  It  was 
kept,  as  were  all  the  other  pieces,  with  great  care  in  cotton,  sepa- 
rately in  a  box,  to  prevent  its  losing  weight  by  friction. 

Opocalpasum. — At  the  time  when  I  was  on  the  borders  of  the 
Tal  Tal,  or  Troglodyte  country,  I  sought  to  procure  myself 
branches  and  bark  of  the  myrrh  tree,  enough  preserved  to  be  able 
to  draw  it ;  but  the  length  and  ruggedness  of  the  way,  the  heat  of 
the  weather,  and  the  carelessness  and  want  of  resources  of  naked 
savages,  always  disappointed  me.  In  those  goat-skin  bags  into 
which  I  had  odtn  ordered  them  to  put  small  branches,  I  always 
found  the  leaver  mostly  in  powder;  some  few  that  were  entire 
seemed  to  resemble  much  the  acacia  vera,  but  were  wider  towards 
the  extremity,  and  more  pointed  immediately  at  the  end.  In  what 
order  the  leaves  grew  I  never  coukl  determine.    The  bark  was 


Digitized  by  VjOOQ IC 


MTBUa.  16/ 

ifagghitdy  like  that  of  tbe  acacia  vem;  and  amoog  the  leaves  I  often 
met  vith  a  small  straight  weak  tboni,  about  two  inches  long.    These 
were  all  the  drcumstances  I  could  combine,  relalive  to  the  myrrh 
tree,  too  vague  and  uncertain  to  risk  a  drawing  on,  when  there  still 
remained  so  many  desiderata  concerning  it ;  and  as  the  king  was 
obstinate  not  to  let  me  go  thither,  after  what  had  happened  to  the 
surgeon,  mate,  and  boat's  crew  of  the  Elgin  Indiaman,  I  was 
obliged  to  abandon  the  drawing  of  the  myrrh  tree  to  some  more 
fortunate  traveller.    At  the  same  time  that  I  was  taking  these  pains 
about  tbe  myrrh,  I  had  desired  the  savages  to  bring  me  all  tbe  gums 
they  could  find,  with  the  branches  and  bark  of  the  trees  that  pro- 
duced them.    They  brought  me  at  difierent  times,  some  very  fine 
pieces  of  incense,  and  at  another  time,  a  very  small  quantity  of  a 
bright  colourless  gum,  sweeter  on  burning  than  incense ;  but  no 
branches  of  either  tree,  though  I  found  this  latter  afterwards,  in 
another  part  of  Abyssinia.     But  at  all  times  they  brought  me 
quantities  of  gum,  of  an  even  and  close  grain,  and  of  a  dark  brown 
colour,  which  was  produced  by  a  tree  called  sassa ;  and  twice  I 
received  branches  of  this  tree  in  tolerable  order;  and  of  these 
I  made  a  drawing.    Some  weeks  after  walking  in  a  Mahometan  vil- 
lage, I  saw  a  large  tree,  with  the  whole  upper  part  of  the  trunk  and 
tbe  lai^  branches  so  covered  with  great  bosses  and  knobs  of  gum, 
as  to  appear  monstrous ;  and  asking  further  about  tbe  tree,  I  found 
that  it  had  been  brought,  many  years  before,  from  tbe  myrrh 
country  by  merchants,  and  planted  there  for  the  sake  of  its  gum, 
with  which  these  Mahometans  stiffened  the  blue  Surat  cloths,  which 
they  got  damaged  from  Mocha,  to  trade  in  with  the  Galla  and 
Abyssinians.    Neither  the  tree  which  they  called  sassa,  nor  the 
name,  nor  the  gum,  could  allow  me  to  doubt  a  moment  that  it  was 
the  same  as  what  had  been  brought  to  me  from  the  myrrh  country; 
but  I  bad  the  additional  satisfkction  to  find  the  tree  all  covered 
over  with  beautiful  crimson  flowers,  of  a  very  extraordinary  and 
strange  construction.    I  began  then  a  dravring  anew,  with  all  that 
satisfaction  known  only  to  those  who  have  been  conversant  in  such 
discoveries.    I  took  pieces  of  the  gum  with  me.    It  is  very  light. 
GalcD  eomplains  that,  in  his  time,  the  myrrh  was  often  mixed  with 
a  drug  which  he  calls  opocalpasum,  by  a  Greek  name ;  but  what 
this  drag  was,  is  totally  unknown  to  us  at  this  day.    But  as  the  only 
view  of  the  savage,  in  mixing  another  gum  with  his  myrrh,  must  • 
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have  been  to  increase  the  quantity ;  and  as  the  great  plenty  id  ^bich 
this  gum  is  produced^  and  its  odour,  makes  it  very  proper  for  this 
use;  and^  above  all,  as  there  is  no  reason  to  tbijik  there  is  another 
gum-bearing  tree,  of  .equal  qualities,  in  the  country  where  the  myrrh 
grows,  it  seems  to  me  next  to  a  proof  that  this  must  have  been  the 
opocalpasum. 

I  must  however  confess^  that  Galen  says  the  opocalpasum  wsis  so 
far  from  an  innocent  drug,  that  it  was  a  mortal  poison,  and  had 
produced  very  fatal  effects.  •  But  as  those  Troglodytes,  though  now 
more  ignorant  than  formerly,  are  still  well  acquainted  with  the 
properties  of  their  herbs  and  trees,  it  is  not  possible  that  the  savage, 
desiring  to  increase  his  sales,  would  mix  them  with  a  poison  that 
must  needs  diminish  them.  And  we  may  therefore  without  scruple 
suppose^  that  Galen  was  mistaken  in  the  quality  ascribed  to  this 
drug ;  and  that  he  might  have  imagined  that  people  died  of  the 
opocalpasnm,  who  perhaps  really  died  of  the  physician.  First,  be- 
cause we  know  of  no  gum  or  resin  that  is  a  mortal  poison :  2dly, 
because,  from  the  construction  of  its  parts,  gum  is  very  ill  adapted 
for  having  the  activity  which  violent  poison  has :  and  considering 
the  small  quantities  in  which  myrrh  is  taken,  and  the  opoealpasnm 
could  hitve  been  but  in  an  inconsiderable  proportion  to  the  myrrh, 
to  have  killed,  it  must  have  been  a  very  active  poison  :  3dly,  these 
accidents,  from  a  known  cause,  must  have  brought  myrrh  into  dis- 
use, as  certainly  as  the  Spaniards  mixing  arsenic  with  the  bark,  would 
banish  that  drug  when  we  saw  people  die  of  it.  Now  this  never  was 
the  case :  it  maintained  its  character  among  the  Greeks  and  the 
Arabs,  and  so  down  to  our  days ;  and  a  modern  physician  thinks  it 
might  make  men  immortal,  if  it  could  be  rendered  perfectly  soluble 
in  the  human  body. 

Galen  then  was  mistaken  as  to  the  poisonous  quality  of  the  opo- 
calpasum. The  Greek  physicians  knew  little  of  the  natural  history 
of  Arabia,  still  less  that  of  Abyssinia :  and  we  who  have  followed 
them  know  nothing  of  either.  This  gum,  being  put  into  water, 
swells  and  turns  white,  and  loses  all  its  glue;  it  resembles  gum 
adragant  much  in  quality,  and  may  be  eaten  safely.  This  specimen 
came  from  the  Troglodyte  country  in  the  year  1771 :  a  piece 
of  myrrh  frow  Arabia  Felix,  aud  a  piece  of  gum  of  the 
sassa  from  Abyssinia,  were  packed  up  in  another  separate  box, 
to  be  sent  you  for  comparison,  but  forgotten  by  my  servant. 
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Tbetassa,  the  tree  which  produces  the  opocalpatam,  does  not  grow 
in  Arabia.  Arabian  myrrh  is  easily  known  from  Abyssinian  by 
the  following  method.:  take  a  handful  of  the  smallest  pieces^  found 
at  the  bottom  of  the  basket  where  the  myrrh  was  packed,  and  throw 
them  into  a  plate>  and  just  cover  ihem  with  water  a  little  warm ; 
the  myrrh  will  remain  for  some  time  without  visible  alteration,  for 
it  dissolves  slowly ;  but  the  gum  will  swell  to  five  times  its  original 
size,  and  appear  so  many  white  spots  among  the  myrrh.  The 
pieces  sent  are.  No.  1,  Virgin  Troglodyte  myrrh.  No.  2,  the 
worst  sort  of  Troglodyte  myrrh,  called  cancabs.  No.  3,  Opocal- 
pasum,  from  the  myrrh  country  *. 

[Bruce.  Phil.  Trans.  1775. 

SECTION  XI. 

Dragon's  Blood. 

Calanms  Rotangyo^WooDV. 

The  calamus  is  a  genus  containing  nine  separate  species ;  three 
of  which  supply  us  with  useful  and  elegant  canes ;  C.  sispionum, 
which  afibrds  the  common  walking-cane^  C.  verus,  which  yields  the 
elastic  or  pliable  cane;  and  C.  rotang,  which  produces  the  rattan, 
or  rotang.  This  last  i^  also  the  source  of  the  resin,  called  dragon's 
blood.  The  tree  may  be  considered  as  a  scandent  kind  of  palm : 
the  lower  part  of  the  stem,  to  the  extent  of  two  or  three  fathoms, 
is  strong,  erect,  hollow,  jointed,  and  beset  with  numerous  spines; 
afterwards  it  takes  a  horizontal  direction,  and  overruns  the  neigh- 
bouring trees  to  the  distance  of  fifly  or  even  one  hundred  feet :  the 
leaves  are  several  feet  long,  and  composed  of  numerous  pinna?, 
which  are  nearly  a  foot  long,  narrow,  sword-shaped,  and  at  the 
edges  serrated  with  spinous  teeth:  the  flowers  are  produced  in 
spikes,  which  separate  into  long  spreading  branches :  the  calyx  is 
divided  into  six  persistent  leafits,  three  exterior  and  three  interior ; 
the  former  are  very  short  and  pointed,  the  latter  are  oblong,  con- 
cave, rigid,  and  unite  closely,  so  as  commonly  to  conceal  the  Inner 
parts  of  the  flower :  it  has  no  corolla :  the  filaments  are  six,  capil- 

*  Some  yeart  alter  this  paper  was  sent  to  the  Royal  Society,  Mr.  Brace,  in  hii 
Tnwek  to  disGorer  the  Soarce  of  the  Nile,  vol.  r.  gives  a  few  other  hinU,  which  ren- 
der it  iliU  more  probable  that  the  myn h-tree  is  a  species  of  mimosa.— Editok. 
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]«ry,  and  fbmitbed  with  round  antbene :  the  germen  is  roundish, 
placed  above  the  insertion  of  the  calyx,  and  the  style  is  trifid^  fili- 
form, twisted  in  a  spiral  mannar,  and  terminated  by  simple  stigmata : 
the  fhiit  is  somewhat  larger  than  that  of  a  filbert,  membraneous, 
round,  one*celled,  covered  with  regular  ii^verted,  obtuse  scales,  and 
contaias  a  red  resinous  pulp,  which  soon  becomes  dry  :  the  seed  is 
round  and  fleshy.  It  is  a  native  of  the  East  Indies,  where  it  com- 
monly grows  iu  woods  near  rivers,  and  has  long  supplied  Europe 
with  walking-canes,  which  have  usually  been  imported  by  the 
Dutch. 

According  to  Linnseus  there  are  several  varieties  of  the  calamus 
rotang,  which  he  has  founded  upon  the  difierent  figures  of  this  tree 
given  by  Rumphius ;  but  whether  these  are  varieties  only,  or  distinct 
species,  it  is  not  for  us  to  determine.  The  specimens  of  the  calamus 
in  the  herbariums  of  Sir  Joseph  Banks  and  Dr.  Smith,  difier  con- 
siderably in  their  foliage ;  so  that  difierent  species  of  this  obscure 
genus  will  probably  in  future  be  systematically  defined;  our  business 
however  has  only  been  to  select  for  delineation  that  which  accorded 
best  with  the  description  of  it  given  by  Rumphius  and  Ksempfer, 
conformably  to  the  synonyms  to  which  we  have  referred. 

Several  trees  are  known  to  abound  with  a  red  resinous  juice, 
which  is  obtained  by  wounding  the  bark,  and  called  dragon's  blood, 
as  the  pterocarpus  draco  or  pterocarpus  officinalis  of  Jacquin,  the 
dracaena  draco,  the  dalbergia  monetaria,  and  the  pterocarpus  son- 
tolinus. — Besides  these,  ipany  of  the  Indian  red-woods,  while  grow- 
ing, pour  forth  through  the  fissures  of  the  bark  a  blood-coloured 
juice,  forming  a  resinous  concretion,  to  which  the  name  dragon's 
blood  has  been  affixed  ^.  This  drug,  however,  is  chiefly  obtained 
from  the  fruit  of  the  calamus  rotang,  and  is  procured  at  the  Mo- 
lucca Islands,  Java,  and  other  parts  of  the  East  Indies,  according 
to  Ksmpfer,  by  exposing  this  fruit  to  the  steam  of  boiling-water, 

*  At  Mme  of  the  crotont,  (vide  Linn.  Snpp.  p.  819)  and  other  trees  noticed  by 
Crenx,  De  dnabut  draconit  arboribos,  ad,  p.  13.  An  exudation  similar  to  the  tan- 
gnit  draoonis  produced  from  a  tree  at  Botany  Bay,  was  discovered  by  Sir  Joseph 
Banks  and  Dr.  Sohinder.  Vide  Hawkesworth's  Collection  of  Voyages,  vol.  iii.  p. 
49S  and  606.  Bat  the  substance  now  known  at  New  Sooth  Wales  by  the  name  of 
red  gam,  is  perfec^y  soluble  in  water ;  the  yellow  gum  of  this  place  is,  however,  in 
its  chemical  -and  medicinal  qualities,  not  very  different  from  sanguis  draoonis,  and 
has  been  soccessfully  employed  as  an  astringent  by  Dr.  Blane.  See  Fhiliips's  Voy- 
age to  New  South  Wales,  p.  59. 
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which  softens  (he  external  shelly  and  forces  out  the  resinous  fluid, 
which  is  then  inclosed  in  certain  leaves,  of  the  reed  kind,  and  hung 
in  the  air  to  dry.  Another  way  of  obtaining  the  Sanguis  Draoonis 
is  by  simply  boiling  the  fruit  in  water,  inspissating  the  strained  de- 
coction,  and  drying  it  in  the  same  manner  as  the  former.  In  Palim- 
bania  the  external  surface  of  the  ripe  fruit  is  often  obscnred  covered 
with  the  resin,  which  b  rubbed  off  by  shaking  the  fmit  togaher  in 
a  bag ;  when  this  is  done,  the  drug  is  melted  by  the  sun's  heat,  and 
formed  into  globules,  which  are  folded  in  leaves :  this  is  deemed 
the  purest  kind  of  dragon  Vblood ;  and  that  which  is  next  in  good- 
ness is  procured  by  taking  the  fruit,  which  is  found  to  be  still 
distended  with  resin,  out  of  the  bag,  and,  after  bruising  it,  exposmg 
it  to  the  sun,  or  boiling  it  gently  in  water;  the  drug  then  appears 
floating  upon  the  surface,  and  is  dammed  off  and  shaped  into  small 
cakes.  The  inferior  sort  of  dragon's  blood  is  that  which  rises  from 
the  crude  fruit  after  being  long  boiled,  and  is  usually  formed  into 
very  large  cakes  or  masses,  in  which  the  membraneous  parts  of  the 
fruit,  and  other  impurities,  are  intermixed.  It  is  also  brought  to 
us  adulterated,  or  artiBcially  composed,  in  various  ways.  Both  the 
small  globules  and  the  large  masses,  which  we  have  noticed,  are 
imported  here,  and  found  to  vary  widely  in  goodness  and  purity* 
llie  best  kind  of  this  gummy  resinous  substance  breaks  smooth,  is 
of  a  dark  red  colour,  and  when  powdered  changes  to  crimson ;  it 
readily  melts,  and  catches  flame.  It  is  not  acted  upon  by  watery 
liquors,  but  it  totally  dissolves  in  pure  spirit,  and  is  soluble  likewise 
io  expressed  oils.  It  has  no  smell,  but  to  the  taste  discovers  some 
degree  of  warmth  and  pungency. 

The  cinnabris  and  sanguis  draoonis  appear  to  have  signified  the 
same  thing  with  the  ancient  Greeks*,  who  were  well  acquainted 
with  the  astringent  power  of  this  medicine;  and  in  this  character  it 
has  since  been  much  employed  in  bsmorrhages  and  alvine  fluxes. 
At  present,  however,  it  is  rarely  used  internally,  being  superseded  by 
more  certain  and  eflectual  remedies  of  this  numerous  class ;  and  it 
enters  do  officinal  composition  but  that  of  emplastrum  thuris  of  the 
London  pharmacopoeia.  [Ltnn.  Kttmjfer.  Jac^in. 
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6BCT10N  X1I« 

Turpentine,  Bonn,  Pitch,  Burgundy-pitck,  Prankinceme- 
Pinot.^ — ^LiNN. 

TaEftB  are  three  Tariettes  of  pine-tree  turpentine  commonly  known 
under  this  name  in  Europe.  1.  The  common  turpentine,  obtained 
chiefly  from  the  pinus  sylvestris  (Scotch  fir).  2.  TheStrasburg  tur- 
pentine>  extracted  from  the  pinus  picea,  (silver  fir);  and>  3.  The 
Venice  turpentine,  procured  from  the  pinus  laryx,  (larch).  To  these 
may  be  added  two  liquid  turpentines:  as,  4.  The  Carpathian  or 
Hungary  balsam,  which  ejnides  from  the  pinus  lembra  (Siberian 
stone-pine).  5.  The  Canada  balsam,  or  resinous  juice  of  the  pinus 
balsamea  (balm  of  Gilead  fir).  The  fine  fragrant  Chio  turpentfne 
is  not  procured  from  a  pine,  but  from  a  low  shrub,  the  pistacea 
lentiscua. 

Of  the  three  first^mentioned  turpentines,  the  Venice  is  the  thin- 
nest and  most  aromatic ;  the  Strasburg  the  next  in  these  qualities ; 
and  the  common  is  the  firmest  and  coarsest  The  two  former  are 
often  adulterated  by  a  mixture  of  the  common  turpentine  and  oil 
of  turpentine ;  and  it  is  to  be  observed  that  the  terms  Venice  and 
Strasburgh  turpentine  are  not  now  appropriate,  as  they  are  procured 
from  various  countries. 

Common  turpentine  is  obtained  largely  in  the  pine-forests  in  the 
south  of  France,  in  Switzerland,  in  the  Pyrenees,  in  Germany,  and 
in  many  of  the  southern  states  of  North  America ;  and  it  has  also 
been  occasionally  obtained,  though  in  a  small  quantity,  in  our  own 
country.  The  greater  part  of  what  is  consumed  in  England  is,  or 
at  least  has  been  till  of  late,  imported  from  North  America.  The 
method  of  obtaining  it  is  by  making  a  series  of  incisions  through 
the  bark  't>f  the  tree,  from  which  the  turpentine  exudes,  and  falls 
into  holes  or  other  receptacles  at  the  foot.  The  age  of  the  fir,  when 
first  operated  upon,  is  from  thirty  to  forty  years  old.  The  coarse 
bark  is  first  stripped  ofi*  from  the  tree,  a  little  above  the  hole  into 
which  the  turpentine  is  designed  to  run,  down  to  the  smooth  inner 
bark :  after  which  a  portion  of  the  inner  bark^  together  with  a  little 
of  the  wood,  is  cut  out  with  a  sharp  tool,  so  that  there  may  be  a 
wound  in  the  tree  about  three  inches  square  and  an  inch  deep. 
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The  working  commences  about  April,  and  continues  throughout  the 
summer, 

'*  The  cutting  the  trees/'  says  an  intelligent  writer  in  the  Trans- 
actions of  the  Society  of  ArU  and  Manufactures,  ''  for  the  purpose 
of  collecting,  is  called  boxing  them,  and  it  is  reckoned  a  good  day's 
work  to  box  sixty  in  a  day ;  the  trees  will  not  run  longer  than  four 
years,  and  it  is  necessary  to  take  off  a  thin  piece  of  the  wood  about 
once  a  week,  and  also  as  often  as  it  rains,  as  that  stops  the  trees  run- 
ning. While  in  North  Carolina,  I  was  particular  in  my  enquiries 
respecting  the  making  of  tar  and  pitch,  and  I  saw  several  tar-kilns ; 
they  have  two  sortsr  of  wood  that  they  make  it  from,  both  of  which 
are  the  pitch  pine :  the  sort  from  which  most  of  it  is  made  are  old 
trees,  which  have  fallen  down  in  the  woods,  and  whose  sap  is  rotted 
ofi^  and  is  what  they  call  light  wood,  not  from  the  weight  of  it,  as  it 
is  very  heavy,  but  from  its  combustible  nature,  as  it  will  light  with  a 
candle,  and  a  piece  of  it  thrown  into  the  fire  will  give  light  enough 
to  read  and  write  by.  .AH  the  pitch-pine  will  not  become  light- 
wood  ;  the  people  concerned  in  making  tar  know  it  from  the  ap- 
pearance of  the  turpentine  in  the  grain  of  the  wood.  The  other 
sort  of  wood  which  is  used,  after  the  trees  which  have  been  boxed 
for  turpentine  have  done  running,  they  qplit  off  the  faces  over  which 
the  turpentine  has  run ;  and  of  this  wood  is  made  what  is  called 
green  tar,  being  made  from  green  wood  instead  of  dry. 

"  When  a  sufficient  quantity  of  wood  is  got  together,  the  first 
step  is  to  fix  a  stake  in  the  ground,  to  which  they  fasten  a  string,  and 
from  the  stake,  as  a  centre,  they  describe  a  circle  on  the  ground 
according  to  the  size  they  wish  to  have  the  kiln.  They  consider 
that  one,  twenty  feet  in  diameter,  and  fourteen  feet  high,  should  pro- 
duce them  two  hundred  barreb  of  tar.  They  then  dig  out  all  the 
earth  a  spit  deep,  shelving  inwards  within  the  circle,  and  sloping  to 
the  centre ;  the  earth  taken  out  is  thrown  up  in  a  bank  about  one 
foot  and  a  half  high  round  the  edge  of  the  circle ;  they  next  get  a 
pine  that  will  split  straight,  of  a  sufficient  length  to  reach  from  the 
centre  of  the  circle  some  way  beyond  the  bank ;  this  pine  is  split 
through  the  middle,  and  both  parts  are  then  hollowed  out,  after 
which  they  are  put  together,  and  sunk  in  such  a  way,  that  one  end 
comes  without  the  bank,  where  a  hole  is  dug  in  the  ground  for 
the  tar  to  run  into,  and  whence  the  tar  is  taken  up  and  barrelled 
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as  it  ruoB  from  the  kiki.  After  the  kiln  is  marhed  oat,  they  bring 
the  wood,  ready  split  up,  in  small  billets,  rather  smaller  than  are 
generally  used  for  the  fires  in  England,  and  it  is  then  packed  as  soon 
as  possible,  with  the  end  inwards,  slopiogtowardsthemiddle,  andtbe 
middle  is  filled  up  with  smaU  wood,  and  the  knots  of  trees,  which 
last  have  more  tar  in  them  than  any  other  part  of  the  wood*  The 
kiln  is  buik  in  such  a  way,  that  at  twelve  or  fourteen  f^  high  it 
will  overhang  two  or  three  feet,  and  it  appears  quite  compact  and 
solid.  After  the  whole  of  the  wood  is  piled  on,  they  get  a  parcel 
of  small  logs,  and  then  place  a  line  of  turf,  then  another  line  of 
logs,  and  so  on  alternately  all  the  way  up,  and  the  top  they  corer 
with  two  or  three  thicknesses  of  turf.  After  the  whole  is  covered 
in  this  way,  they  take  out  a  turf  in  ten  or  a  dozen  dtflferent  places 
round  the  top,  at  each  of  which  they  light  it,  and  it  then  bums 
downwards  till  the  whole  of  the  tar  is  melted  out;  and  if  it  burns 
too  fast  they  stop  some  of  the  hole8>  and  if  not  fast  enough  they 
open  others,  all  of  which  the  tar-burner,  from  practice,  is  able  to 
judge  of.  When  it  begins  to  run  slow,  if  it  is  near  where  charcoal 
is  wanted,  they  fill  up  all  the  holes,  and  watch  it,  to  prevent  the 
fire  breaking  out  any  where  till  the  whole  is  charred.  The  charcoal 
is  worth  two<pence  or  three-pence,  British  sterling,  per  bushel.  It 
will  take  six  or  eight  days  to  bum  a  tar-kiln;  in  some  places  they 
bum  it  at  such  a  distance  from  the  shipping,  that  they  have  very  far 
to  roll  it,  and  even  then  sell  it  at  from  three  and  sixpence  to  five 
shillings,  British  sterling,  per  barrel,  sometimes  taking  the  whole  out 
in  goods,  but  never  less  than  half  the  amount  in  goods ;  from  all 
which  it  will  be  reasonably  supposed  that  tar-buraing  in  that  coun- 
try is  but  a  bad  trade,  as  it  must  be  a  good  hand  to  make  more  than 
at  the  rate  of  a  barrel  a  day ;  the  barrels  cost  the  burner  about  one 
shilting  and  threepence,  British  sterling,  each :  the  tar-makers  are 
in  general  very  poor,  except  here  and  there  one,  that  has  an  oppor- 
tunity of  making  it  near  the  water-side. 

*'  Pitch  is  made  by  either  boiling  the  tar  till  it  comes  to  a  proper 
thickness,  or  else  by  burning  it ;  the  latter  is  done  by  digging  a  hole 
in  the  ground,  and  lining  it  with  brick ;  it  b  then  filled  with  tar,  and 
they  set  fire  to  it,  and  allow  it  to  bum  till  they  judge  it  has  burnt 
enough,  which  is  known  by  dipping  a  stick  into  it,  and  letting  it 
cool;  when  burnt  enough  they  put  a  cover  over  it>  which  stops  it 
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close,  and  puU  out  tiie  fire.  Five  barrek  of  green  tsr  will  make 
two  of  pitch ;  and  it  will  take  two  barrels  of  other  Ur  to  make  one 
of  pitch.*' 

The  turpentine  thus  obtained  is  loaded  with  impurities^  A*om 
which  it  is  freed  by  two  <fotinct  methods.  Chue  consists  in  indos-  . 
ing  it  in  a  cask  perforated  at  bottom>  when>  by  exposure  to  a  hot 
sun>  it  becomes  so  fluid  as  to  filter  through,  which  gives  the  finest 
and  most  valued  turpentine.  The  other  method  consists  in  heating 
it  moderately  in  a  large  c<^per,  till  it  is  quite  liquid,  and  then  filter- 
ing it  through  a  strainer  made  of  rows  of  straws  laid  close  to  each 
other.    This  gives  it  a  golden  colour. 

The  essential  oil  of  turpentine  is  prepared  largely  both  in  the 
countries  where  the  turpentine  is  extracted,  and  from  turpentine  im- 
ported to  our  own  coasts.  The  process  is  as  follows:  An  alembic 
with  a  worm  and  cooler  is  used,  precisdy  of  the  same  construction 
as  what  is  employed  for  the  distillation  of  spirits :  this  is  filled  with 
turpentine  and  water  in  due  proportions,  and  the  volatile  part,  after 
distillation,  is  found  to  consist  of  oil  of  turpentine  swimming  on  the 
water.  This  oil  is  perfectly  limpid  and  colourless,  has  a  very  strong 
smell,  a  bitterish  taste,  is  extremely  inflammable,  and  has  all  the 
properties  of  the  other  essential  oils.  It  is  employed  in  immense 
quantities  in  a  variety  of  varnishes  and  similar  preparations ;  bu^  for 
the  finer  purposes,  such,  for  example,  as  that  of  dissolving  gum 
copal,  it  is  necessary  to  rectify  it  by  a  second  distillation  with  water 
in  a  still,  using  a  very  gentle  heat,  and  keeping  apart  the  first  pro- 
duct, which  is  the  best.  From  2501b.  of  good  turpentine  the  oil 
obtained  is  about  601b. 

ComnKMi,  or  yellow  rosin,  is  the  brittle  and  opaque  residue  from 
the  distillation  of  the  oil  of  turpentine.  It  is  called  by  the  French 
braisec  ;  who  also  obtain  it  from  the  hard  concrete  turpentine  that 
forms  about  the  incisions  of  the  fir-trees,  while  exuding.  When 
common  rosin  is  boiled  in  water  for  a  time,  it  becomes  yellow  and 
transparent ;  and  is  then  the  rosin  used  by  musicians  for  the  bows 
and  strings  of  violins.  When  common  rosin  is  kept  in  fusion  for  a 
considerable  time  it  becomes  of  a  browner  cdour;  is  still  harder 
and  less  adhesive  to  the  fingers  when  cold,  and  is  then  called  black 
rosm,  or  colophony ;  and  this  is  the  ultimate  point  to  which  the  in- 
spisiation  of  turpentine  is  carried. 

A  very  fine  essential  oil  is  obtained  in  some  parts  of  Germany  by 
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disiiHation  of  the  green  tops  and  cones  of  the  itone*pine  {pinus- 
lembra),  which  is  known  in  medicine  by  the  name  of  oleum  templi- 
num,  or  popu1arly,*krumho1zoe1.  It  is  somewhat  greenish,  or  some- 
times of  a  golden  yellow,  very  fragrant  and  aromatic. 

True  Burgundy  pitch  is  a  kind  of  rosin  prepared  in  great  quan- 
tities in  the  neighbourhood  of  Neufchatel,  from  the  Norway  spruce 
f|r.  The  turpentine  of  this  fir  b  peculiarly  thicks  and  hence  con- 
cretes around  the  incisions  without  flowing  down.  It  is  in  this  man- 
ner picked  off,  and  when  a  sufficient  quantity  is  collected,  it  is  put 
with  water  into  large  boilers,  melted,  and  then  strained  under  a 
press,  through  close  cloths,  into  barrels,  in  which  it  is  transported 
for  sale.  Burgundy  pitch,  thus  procured,,  is  a  brittle,  opaque,  light 
yellow,  or  sometimes  reddish  brown  rosin,  of  such  consistency  that 
it  will  barely  soften  by  the  heat  of  the  human  body  ;  and  is  hence 
much  used  in  plaisters.  Thb  substance  is  also  sometimes  obtained 
from  the  larch. 

The  rosin  called  frankincense  is  supposed  to  exude  spontaneously, 
and  not  by  incision,  from  the  Norway  spruce,  and  to  undergo  no 
preparation.  It  is  brittle,  in  small  roundish  masses,  of  a  brownish 
yellow  on  the  outside,  and  white  internally.  It  possesses  the  com- 
mon properties  of  the  turpentines,  and  has  a  very  pleasant  smell 
when  burnt.  Ants,  for  some  unknown  purpose,  collect  this  sub- 
stance, which  is  found  in  pieces  throughout  their  nests  or  hills,  and 
was  at  one  time  supposed  to  be  a  secretion  of  their  own,  and  hence 
distinguished  by  the  name  of  electrum  formicarum,  as  it  was  by  that 
of  wild  frankincense,  thus  Germanicum,  suffimeotum  silvestre. 

All  the  turpentines  in  medicine  have  been  considered  as  hot,stimu* 
Uting  corroborants  and  detergents;  qualities  which  they  possess  in 
common.  They  stimulate  the  stomach,  and  prove  laxative;  when 
carried  into  the  blood-vessels  they  excite  the  whole  system,  and  thus 
render  themselves  serviceable  in  chronic  rheumatism  and  paralysis. 
Turpentine  readily  passes  off  by  urine,  which  it  imbues  with  a  pecu- 
liar odour ;  also  by  perspiration  and  by  exhalation  from  the  lungs : 
and  to  these  respective  effects  are  ascribed  the  virtues  it  possesses  in 
gravelly  complaints,  scurvy,  and  pulmonic  disorders.  Turpentine  is 
much  used  in  gleets  and  fluor  albus,  and  in  general  with  much  suc- 
cess. The  essential  oil,  in  which  the  virtues  of  the  turpentine  reside^ 
is  not  only  preferred  for  external  use  as  a  rubefacient,  but  also  inter- 
nally as  a  diuretic  and  btyptic ;  the  latter  of  which  qualities  it  pos* 
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sesses  in  a  very  high  degree.  Formerly  turpeniioe  was  much  used 
as  a  digestive  application  to  ulcers,  &c.  but  in  the  modem  practice 
of  surgery  it  is  aUnost  wholly  exploded. 

IPantalogia. 

SBCTION  XIII. 

Canadian  Balsam  Tree. 
Pinas  balsamea.     Linn. 

Carpathian,  or  Hungarian  Balsam, 
PiDiu  lembra. — Linn. 

Thbsb  we  have  already  noticed  in  the  preceding  section^  as  the 
resinous  juice^  or  liquid  turpentines  of  the  balm  of  gilead  fir,  and 
the  stone  pine.  The  former  is  mostly  in  use,  and  from  being  less 
ofllensive  to  the  stomach,  may  oflen  with  great  benefit  supersede  the 
use  of  the  balsam  of  Copaiya.  It  is  transparent,  of  a  light  amber 
colour,  and  tolerably  firm  consistence.  It  is  imported  into  our  own 
tountry  from  Canada,  whence  its  name. 

[Editok. 

SBCTION   XIV. 

Balsam  qf  Peru  Tree. 
Myroxykm  P«niiferoin.— Linn. 

Op  this  genus  there  are  three  species,  and  all  natives  of  South 
America.  The  chief  is  thai  before  us.  It  is  a  native  of  Peru, 
Brazil,  Mexico,  and  Terra  Firma,  with  a  smooth,  thick>  resinous 
bark,  and  leaves  abruptly  pinnate,  in  double  pairs.  This  tree  was 
notbotanically  characterised  till  the  year  1781,  when  a  specimen  of  it 
was  sent  by  Mutis,  from  Terra  Firma,  to  tlie  younger  Linnaeus,  who 
has  described  it  in  the  Supplementura  Plantarum,  under  the  name 
of  Mjroxylcm  peruiferum.  Its  synonyms  are  Hoitziloxtil,  and  Ca- 
bureifoa  *, 

Two  kinds  of  this  balsam  are  imported  here  the  common  or 
black,  and  the  white.  The  first,  which  is  chiefly  used,  is  about  the 
consistence  of  a  syrup,  of  a  dark  opake  reddish  brown  colour,  in. 

•  Hernand.  Tb«t.  Ilcr.  Ifcd.  Nov.  Hitp.  Pit.  Ind.  Hist.  Nat.  4ft  Met. 
VOL.  V.  N 
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dining  to  black,  and  of  an  agreeable  aromatic  smell,  and  a  very  bot 
pungent  taste. 

Balsam  of  Peru  is  a  very  warm  aromatic  medicine,  hotter  than 
any  of  the  other  natural  balsams;  hence,  in  cold  phlegmatic  habits, 
it  has  been  given  to  warm  the  constitution,  strengthen  the  nervous 
system,  and  attenuate  viscid  humours.  It  has  been  also  used  by 
surgeons  in  certain  wounds  and  ulcers. 

The  white  balsam  of  Peru,  or  white  storax,  is  brought  here  in 
gourd  shells,  and  is  of  a  pale  yellow  colour,  thick,  and  tenacious, 
becoming  by  age  solid  and  brittle. 

This  balsam  is  less  hot  than  the  former,  but  of  a  more  agreeable 
fragrant  smell,  approaching  somewhat  to  that  of  storax. 

IMutis.  Woodville.  Zca, 


SBCTION   XV. 

'Balm,  or  Balsam  qf  Gilead  Tree. 
Amjnt  GileadentU.— Woox»v« 

Of  this  valuable  genus  nineteen  species  have  been  collected  in 
Asia,  Africa,  and  America,  almost  all  of  which  produce  a  consi- 
derable quantity  of  terebinthinate  rosin  or  balsam,  and  several  of 
them  of  a  very  grateful  taste  or  flavour.  The  following  are  chiefly 
worthy  of  notice.  1.  a.  elemifera,  yielding  the  officinal  gum-elemi; 
3.  a.  gileadensis,  balsam  of  Gilead-tree,  balsam  of  Mecca,  or  Tur- 
key-tree, so  called  from  its  yielding  this  gum ;  3.  a.  toxifera,  poi- 
son ash,  yielding  a  liquid  gum  as  black  as  ink ;  4.  a.  balsamifera- 
rosewood;  an  elegant  and  odoriferous  Jamaica  tree,  of  late  much 
and  deservedly  esteemed  by  our  cabinet-makers.  A.  toxifera, 
though  poisonous  to  animals  in  general,  affords  a  fruit  that  is  nutri- 
tive to  one  or  two  species  of  the  loxus  or  grosbeak,  which  feed  on  it 
with  great  glee. 

The  vernacular  name  for  the  Amyris  Gileadensis,  or  Balm  of 
Gilead  Tree,  according  to  Bruce,  is  Bilessan.  It  grows  to  the 
height  of  fourteen  feet:  its  branches  are  numerous,  spreading*, 
crooked :  the  wood  is  white,  soft,  and  covered  with  a  smooth  ash- 
coloured  bark :  the  leaves  are  small,  few,  commonly  consisting  of 
one  pair  of  wings,  with  an  odd  one  at  the  top :  the  wings  are  ses- 
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tile,  inrersely  ovate,  entire,  veined,  and  of  a  bright  green  colour : 
the  flowers  are  scattered  upon  the  branches,  and  are  of  a  white 
colour :  the  calyx  is  permanent,  and  divided  at  the  brim  into  four 
small  pointed  teeth  :  the  petals  are  four,  oblong,  concave,  patent, 
and  white :  the  filaments  are  eight,  tapering,  erect,  and  terminated 
by  obkmg  anthers :  the  germen  is  egg-shaped,  and  placed  above  the 
insertion  of  the  corolla :  the  style  Is  thick,  of  the  length  of  the  61a* 
mentSp  and  terminated  by  a  quadrangular  stigma :  the  fruit  is  of  the 
drupaceous  kind>  roundish,  opening  by  four  valves,  and  containing  a 
soiooth  nut 

Mr.  Bruce  informs  us,  that  the  Balm  tree  is  a  native  of  Abyssinia, 
growing  among  the  myrrh  trees  behind  Azab,  all  along  the  coast, 
to  the  Straits  of  Babelmandel ;  and  that  it  was  early  transplanted 
into  the  south  of  Arabia,  and  into  Judea  1000  years  before  the  queen 
of  Sbeba,  who,  according  to  Joaephus,  gave  this  tree,  among  other 
presents,  to  king  Solomon. 

Theophrastus,  Dioscorides,  Pliny,  and  even  the  Arabian  physi- 
cians, supposed  this  balsam  to  be  the  produce  of  Judea  only ;  and 
hence  it  seems  to  have  received  the  name  of  Balsamum  Judaicum, 
or  Balm  o(  GiJead.  Forskal,  who  first  discovered  this  tree  to  belong 
to  the  genus  Amyru,  transmitted  a  branch  of  it  to  Linneus,  which 
on  being  broken  smelled  strongly  of  the  balsam ;  the  leaves  were  all 
temate,  a  character  which  corresponds  exactly  with  the  specimen  in 
the  possession  of  Sir  Joseph  Banks. 

Besides  this  tree,  which  was  found  at  Oidda,  another  was  observ* 
ed  at  Yemen,  differing  only  from  that  found  at  Gidda,  in  having 
pinnated  leaves.  The  former  was  first  described  by  Linnaeus  in  his 
Mantissa,  under  the  name  of  A.  Gileadensis,  the  latter  under 
that  of  A.  Opobalsamum ;  the  name  which  he  has  adopted  in  his 
Materia  Medica. 

Whether  these  two  species,  the  diflference  of  which  is  supposed  to 
consisi  merely  in  the  number  of  their  leafits,  are  really  the  same  or 
not,  we  cannot  undertake  to  determine ;  but  judging  from  analogy, 
we  shonkl  decide  in  the  affirmative ;  for  even  in  the  figure  of  this 
free,  given  by  Alpinos,  to  which  Linnaeus  refers  the  A.  Opobalsa* 
mum,  the  number  of  the  leafits  varies  much,  being  five,  seven,  and 
sometimes  three ;  and  in  that  published  by  Mr.  Bruce,  the  larger 
leares  consist  of  five  leafits,  but  the  smaller  only  of  three. 
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The  description  of  the  Balsam  of  Mecca  tree,  lately  given  by 
Gledilsch,  differs  from  that  of  all  other  writers :  he  removes  it  from 
the  genus  Amyris,  as  not  having  the  characters  of  that  family ;  we 
shall  therefore  leave  this  author  without  making  any  further  re- 
mark, r 

This  balsam,  which  has  been  received  in  the  difierent  pharma- 
cop<£ias  under  the  names  of  balsamum  de  Mecca,  Opobalaamum, 
Balsamutn  vertiAi,  and  Balsamum  Gileadense,  issues  spontaneously 
from  the  bark  of  the  tree  ^  but  it  is  more  commonly  obtained  by  in- 
cisions :  the  Xylobalsamum,  as  the  name  imports,  is  prepared  from 
the  Wood,  and  ttie  Carpdbalsamtim  from  the  fruit  The  balsam 
now  imported  into  Europe  is  reported  to  be  principally  collected 
between  Mecca  and  Medina.  ''  The  bark,'^  Mr.  Bruce  says, ''  is  cut 
by  an  axe,  when  the  juice  is  in  its  strongest  circulation  in  July,  Au- 
gust^ and  the  beginning  of  September.  It  is  then  received  into  a 
small  earthen  bottle,  and  every  day's  produce  gathered  end  poured 
into  a  larger,  which  is  kept  closely  corked.  The  Opobalsamum, 
or  juice  flowing  from  the  balsam  tree,  at  6rst  when  it  is  received 
into  the  bottle  or  vase  from  the  wound  from  whence  it  issues,  is  of 
a  light  yellow  colour,  apparently  turbid,  in  which  there  is  a  whitish 
cast,  which  I  apprehend  are  the  globules  of  air  tbat  pervade  the 
whole  of  it  in  its  first  state  of  fermentation ;  it  then  appears  very 
light  upon  shaking.  As  it  settles  and  cools>  it  ttirns^  clear,  and 
loses  that  milkiness  which  it  first  had  when  flowing  from  the  tree 
into  the  bottle.  It  then  has  the  colour  of  honey,  and  appears  more 
fixed  and  heavy  than  at  first.  After  being  kept  for  years,  it  grows 
of  a  much  deeper  yellow,  and  of  the  colour  of  gold.  I  have  some 
of  it  which  I  got  from  the  Cadi  of  Medina  in  1768;  it  is  now  still 
deeper  in  colour,  full  as  much  so  as  the  yellowest  honey.  It  is  per- 
fectly  fluid,  and  has  lost  very  little  either  of  its  taste,  smell,  or 
weight  The  smell  at  6rst  is  violent,  and  strongly  pungent,  giving^ 
a  sensation  to  the  brain  like  that  of  volatile  salts  when  rashly  drawn 
up  by  an  incautious  person.  This  lasts  in  proportion  to  its  fresh- 
ness, for,  being  neglected  and  the  bottle  uncorked,  it  quickly  loses 
this  quality,  as  it  probably  will  at  last  by  age,  whatever  care  is 
taken  of  it'' 

The  balsam  which  one  tree  yields  is  very  small,  and  the  collect- 
ing of  it  is  tedious  and  troublesome :  hence  it  is  so  very  scarce  that 
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the  genuine  balsam  is  rarely  if  ever  exported  in  a  commercial  way. 
The  beat  balsam,  according  to  Alpiniis,  is  at  first  turbid  and  white, 
of  a  very  strong  pungent  smelU  like  that  of  turpentine,  but  much 
sweeter  and  more  fragrant,  and  of  a  bilter,  acrid,  astringent  taste : 
on  being  kept  for  soime  tim^  it  becomes  thiuj^  limpid,  light,  of  a 
greenish  hue,  and  then  of  a  gold  yellow,  after  whi^h  it  groiws  thick 
like  torp^tine,  and  loses  ^luch  of  its  fragrance.  Som^  compare 
the  smell  of  this  balsam  to  that  of  citrops ;  others  to  t,bat  of  a  mix- 
ture of  rosemary  and  ss^ge  Qowers.  The  chief  mark  of  its  goodness 
18  said  to  be  founded  on  this,  that  when  drppp^  on  water  it  spreads 
itself  all  over  the  surface,  forming  a  thin  pellicle,  tough  enough  to 
be  taken  up  upon  the  point  of  a  pin,  a^d  at  th^  same  time  iqnpreg- 
Dating  the  water  with  its  smell  s^nd  flavour. 

It  appears  on  scr^ptqre  ituthority,  thaj(  t,he  great  value  and  use 
of  this  drug  remounts  to  very  early  ages,  a^  it  seems  coeval  with 
the  India  trade  for  pepper.  To  enumerate  all  the  virtues  and 
medicinal  uses  still  attributed  ^  it,  by  ^a^stern  ns^tions,  would  be 
outraging  the  bounds  of  all  rational  credibility :  but  they  who  are 
desirous  of  th^  ioforoiatipn  m^  b^  gratified  by  consulting  Alpipus. 
European  physicifins  consider  it  to  hp  not  essentially  different  from 
other  resinous  fluids,  or  turpentines,  especially  ajs  we  find  it  im- 
ported here:  it  is  therefore  generally  believed,  that  the  Canada 
and  Copaiva  balsams  will  answer  every  purpose  for  which  it  can 
be  employed.  In  Turkey  it  is  not  only  in  high  esteem  as  a  medt- 
cine>  but  also  as  an  odoriferous  unguent  and  cosmetic :  its  eflects 
with  respect  to  its  last  mentioned  use  seem  to  depend  merely  on 
its  stimulating  the  skin  i  for  it  is  observed  by  Lady  Mary  Wprtley 
Montague,  that  the  day  after  she  had  used  the  balsam,  her  face 
became  red  and  swollen ;  an  inconvenience  which  she  suffered  for 
three  days. 

llf^antologia,  Bruice.   Woodville. 

sBCTioN  xn^ 

Balsam  qf  Tolu  Tree. 

Toloifeni  Balfamani.— >Wooov. 

This  it  the  only  known  species  of  the  genus :  it  is  a  tree  of 
considerable  height,  and  send  off  numerous  large  branches,  and 
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is  covered  with  rough  thick  greyirti  bark ;  the  leave*  arc  elliptical 
or  ovate,  entire,  pointed,  alternate,  of  a  light  green  colour,  and 
jrtand  upon  short  strong  footstalks ;  the  flowers  arc  numerous,  and 
produced  in  lateral  racemi ;  the  calyx  is  bell-shaped,  divided  at  the 
brim  into  6v6  teeth,  which  are  nearly  equal,  but  one  is  projected 
to  a  greater  distance  than  the  others:  the  peUls  tfre  inserted  int0 
the  receptacle,  and  are  five  in  number,  of  which  four  are  equal, 
linear,  and  a  little  longer  than  the  calyx :  the  fifth  is  much  the 
largest,  inversely  heart-shaped,  and  iu  heel  is  of  the  length  of 
the  calyx  t  the  ten  filaments  are  very  short,  and  furnished  with  long 
atitherae :  the  germen  is  oblong :  there  is  no  style :  the  stigma  is 
pointed ;  the  fruit  is  a  round  berry. 

It  grows  in  Spanish  America,  in  the  province  of  Tolu,  behind 
Carthagena,  whence  we  are  supplied  with  the  balsam,  which  is 
brought  to  us  in  little  gourd-shells,  lliis  balsam  is  obtained  by 
making  incisions  in  the  bark  of  the  tree,  and  is  collected  into  spoons, 
prepared  for  the  occasion,  from  which  it  is  poured  into  proper 
vessels. 

This  balsam  is  of  a  reddish  yellow  colour,  transparent,  in  con- 
sistence thick  and  tenacious :  by  age  it  grow*  so  hard  and  brittle, 
that  it  may  be  rubbed  into  a  powder  between  the  fmger  and  thumb. 
Its  smell  is  extremely  fragrant,  somewhat  resembling  that  of  lemons ; 
its  taste  is  warm  and  sweetish,  and  on  being  chewed  it  adheres  to 
the  teeth.  Thrown  into  the  fire  it  immediately  liquifies,  takes  flame, 
and  disperses  its  agreeable  odour.  Though  it  does  not  dissolve  in 
"water,  yet  if  boiled  in  it  for  two  or  three  hours,  in  a  covered  vessel, 
the  water  receives  its  odoriferous  smell :  water  also  suflfers  a  similar 
impregnation  from  the  balsam  by  distillation.  With  the  assistance 
of  mucilage  it  unites  with  water,  so.  as  to  form  a  milky  solution.  It 
dissolves  entirely  in  spirit  of  wine,  and  easily  mixes  with  distilled 
oils,  but  less  easily  with  those  of  Che  expressed  kind.  Distilled  with- 
out addition,  it  produces  not  only  an  empyreumatic  oil,  of  a  pale 
dark  colour,  but  sometimes  a  small  portion  of  a  saline  matter, 
similar  to  that  of  the  flowers  of  benzoine. 

This  balsam  possesses  the  same  general  virtues  with  the  former, 
and  that  of  Peru ;  it  is  however  less  heating  and  stimulating,  and 
may  therefore  be  employed  with  more  safety.  It  has  been  chiefly 
used  as  a  pectoral,  and  is  said  to  be  an  efficacious  corroborant  in 
gleets  and  seminal  weaknesses.    It  is  directed  by  the  Pharmaco- 
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poeias  io  the  syrupus  tolutaous,  tinctura  iolutana^  andtyrupus^bal- 
saodiciis. 

[J.  Banks.  Woodvilk. 

SBCTION   XYII. 

Balsam  of  Copaiva  TVee, 

Copaifera  OfficinalU^— Linn. 

This  b  the  arbor  baccifera  Brasiliensis  of  Ray.  The  tree 
grows  to  a  considerable  height :  it  [is  covered  with  rough  brown 
bark,  and  divides  into  numerous  branches :  the  leaves  are  pinnated, 
larger  consisting  of  four  pair  of  pinnae^  which  are  alternate,  except 
the  undermost,  which  is  nearly  opposite ;  they  are  ovate,  pointed, 
somewhat  narrowed  on  one  side,  and  placed  upon  short  footstalks : 
the  flow,ers  are  white,  and  produced  in  terminal  branched  spikes : 
there  b  no  calyx:  the  petals  are  four,  oblong,  acute,  concave, 
spreading :  the  filaments  are  ten,  slender,  incurved,  somewhat  longer 
than  the  corolla,  and  crowned  with  anthers,  which  are  oblong, 
and  incumbent :  the  germen  is  roundish,  compressed,  and  stands 
upon  a  short  pedicle:  the  style  is  filiform,  incurved,  about  the 
length  of  the  filaments,  and  fumbhed  with  an  obtuse  stigma :  the 
froit  is  an  oval  pod,  of  two  valves,  pointed  with  part  of  the  remain- 
ing style:  it  contains  one  egg-shaped  seed,  involved  in  a  berried 
tunic. 

This  tall  and  elegant  tree  is  a  native  of  South  America,  particu- 
larly Brazil,  and  some  of  the  neighbouring  blands ;  and  it  is  said  to 
have  been  discovered  growing  in  the  terra  firma,  in  large  woods, 
with  those  trees  which  afibrd  several  of  our  officinal  balsams,  espe- 
cially that  of  Tolu  and  Peru.  The  resinous  juice,  called  Balsam  of 
Copaiva,  is  obtained  from  this  tree  by  making  incisions  near  the 
base  of  its  trunk,  extending  not  only  through  the  bark  but  into  the 
substance  of  the  wood,  when  the  babam  immediately  issues,  and  at 
the  proper  season  flows  in  such  abundance,  that  sometimes  in  three 
hours  twelve  pounds  have  been  procured.  The  older  trees  afibrd 
the  best  balsam,  and  yield  it  two  or  three  times  in  the  same  year* 
The  babam  supplied  by  the  young  and  vigorous  trees,  which  abound 
with  the  most  juice,  b  crude  and  watery,  and  is  therefore  accounted 
less  valuable.    While  flowing  from  the  tree  this  balsam  is  a  colour- 
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less  fluid;  in  time  however  it  acquires  a  ydlowUh  tinge,  and  the 
consistence  of  oil ;  but  though  by  age  it  has  been  found  thick  like 
honey,  yet  it  never  became  solid  like  other  resinous  fluids. 

Genuine  *  Balsam  of  Copaiva  has  a  moderately  agreeable  smell, 
and  a  biUerish  biting  taste,  of  considerable  duration  in  the  mouth  : 
it  dissolves  entirely  in  rectified  spirit,  especially  if  the  menstruum  be 
previously  alkalized ;  when  the  solution  has  a  very  fragrant  smell. 
Distilled  with  water  it  yields  nearly  half  its  weight  of  a  limpid  essen- 
Jal  oil ;  and  in  a  strong  heat,  without  addition,  a  blue  oil. 

ThiK,  like  most  other  balsams,  is  Aearly  allied  to  the  turpentines. 
It  was  formerly  thought  to  be  an  efficacious  remedy  in  various  dis^ 
orders,  as  pulmonary  consumptions,  coughs,  scorbutic  diseases,  drop- 
sies, dysenteries,  nephritic  complaints,  internal  ulcers,  fluor  albus, 
gleets,  &c.  but  though  some  proofs  of  its  good  effects  in  ceruin 
states  of  many  of  these  diseases  may  be  adduced  f,  yet  as  it  irritates 
and  heats  the  system  to  a  considerable  degree,  few  cases  occur  in 
which  this  medicine  can  safely  be  given,  especially  in  large  doses  %. 
It  determines  powerfully  to  the  kidneys,  and  impregnates  their  secre- 
tion with  its  qualities,  and  has  therefore  been  supposed  peculiarly 
suited  to  diseases  of  the  urinary  passages,  but  by  stimulating  these 
organs  it  is  apt  to  produce  very  mischievous  consequences ;  its  use 
is  therefore  now  principally  confined  to  gleets  and  fluor  albus. 

If  this  medicine  can  be  advantageously  administered  in  pulmonary 
aflections,  it  must  be  in  the  absence  of  fever,  and  where  the  excre- 
tion from  the  lungs  b  unattended  with  inflammatory  congestion  §. 

•  "  We  tometimet  find  in  thops,  under  the  name  of  Copaira,  a  thick,  wbitiib, 
almost  opake  balsam,  with  a  quaotity  of  tarbid  watery  liquor  at  the  bottom.  Tbb 
tort,  probably,  it  either  adulterated  by  the  mixture  of  other  tnbttaocet,  or  hat  been 
extracted,  by  boiling  in  water,  from  the  bark  or  brancbet  of  the  tree.*'  Lewit,  M. 
M.  p.  189. 

t  Sec  Fuller,  Pbarm.  extemp.  p.  «76.  P.  Hoffmao,  Obs.  Pbyt.  ehym.  p.  £4. 
Lentin,  Beobacht.  einig.  Krankb.  1774.  p.  68.  Motit  relates,  that  a  woman  in 
Santa  F^,  who  had  been  many  yeart  affected  with  a  dropty,  in  forty  days  wat  cored 
by  taking  baltam  of  copaiva,  the  dose  of  which  she  increased  to  a  spoonfbl  night  and 
morning.  Noovelles  de  U  Republique  des  lettres  ct  des  arts.  1786.  n.  3B. 
p.  374. 

t  Hoppe  has  fully  set  forth  its  dangerous  effecU.  See  D.  Fred.  Wilb.  Hoppe^ 
apud  Valentini  Indiaro  literatom.    p.  624. 

S  Vide  Simmons  «' On  the  Treatment  of  Consumptions,"  p.  S6.  sq— Dr. 
Cnllcn  says,  ««  Whether  a  certain  effect  of  balsam  of  copaiva  is  to  be  imputed 
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It  may  be  mott  conTemently  taken  ib  the  form  of  tn  einukion, 
into  which  it  may  be  brought  by  triturating  it  with  almonds,  or  ra« 
tber  with  a  thick  mucikige  of  gum-arabic,  till  they  are  well  incor- 
porated, and  then  gradually  adding  a  proper  quantity  of  water. 
The  dote  of  the  balsam  should  rarely  exceed  twenty  or  thirty 
drops. 

[i{ny.  Woodv.  Labat.  Culkn. 

8BCT10N  XVIII. 

Guaiacum  Tree. 
Giuiiaeiim  OffidiMle.— 'Linn. 

This  tree  is  usually  known  by  the  name  of  lignum  vita.  'It 
grows  to  the  height  of  forty  feet,  and  to  the  circumference  of  four  or 
five,  sending  forth  several  large  dividing  and  subdiving  knotted 
branches :  the  bark  of  the  trunk  is  of  a  dark  grey  colour,  variegated 
with  greenish  or  purplish  specks,  but  of  the  branches  it  is  uniformly 
asb-coloured,  striated,  and  marked  with  fissures;  *'  the  roots  are 
very  thick  in  proportion  to  the  size  of  the  tree,  and  run  a  great  way 
into  the  ground,  in  a  perpendicular  direction :''  the  leaves  are  pin- 
nated, consisting  of  two,  three,  and  sometimes  four  pair  of  pinnse, 
with  very  short  footstalks,  smooth,  shining,  veined,  of  an  inversely 
oval  shape,  and  dark  green  colour :  the  flowers  grow  in  clusters,  or 
umbels,  upon  long  peduncles,  which  spring  from  the  divisions  of  the 
smaller  branches :  the  calyx  is  of  five  leaves ;  these  are  concave,  ob- 
long, obtuse,  patent,  unequal,  and  deciduous;  the  petals  are  five, 
elliptical,  concave,  spreading,  and  of  a  rich  blue  colour;  the  stamina 
are  erect,  villous,  taper  from  the  base,  and  are  crowned  with  yel- 
lowbh  hodced  anthers ;  the  germen  is  oval,  angular,  and  in  its  cap- 
sular state  assumes  the  figure  we  have  separately  described ;  the  style 
is  short  and  tapering ;  the  stigma  is  simple,  and  pointed ;  the  seeds 
are  solitary^  hard,  and  of  an  oblong  shape. 

Linnaeus  makes  three  species  of  the  guaiacum,  viz.  the  officinale, 
sanctum,  and  afrum ;  the  specific  difference  between  the  two  former 
he  fixes  wholly  on  the  number  of  the  pinns  of  the  leaves,  defining 

ta  ita  laxative  qnalitj,  I  caonot  determine,  bat  matt  obierfe,  that  I  have  learned 
firoai  an  empirical  practitioner,  that  it  gives  relief  in  hemorrhoidal  affections  ;  and 
I  hate  lret[iicntly  employed  it  with  niccest,  viz.  given  from  twenty  to  thirty  drops 
twice  a  day/'    Mat.  Med.  vol.  u.  p.  1 90. 
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the  fini  with  two^paired  Uaflsit,  and  the  second  with  mttm^  paired 
lotj/ku;  but  the  leaves,  according  to  the  plant  we  have  figured, 
commonly  consist  of  three,  and  sometimes  four  pair  of  pinne,  so 
that  this  specific  description  is  by  no  means  distinctly  characteristic. 
In  a  medical  sense,  the  sanctum  has  been  generally  considered  sy- 
nonymously with  the  officinale,  and  from  the  investigation  we  have 
given  this  subject,  we  believe  it  founded  in  botanical  truth. 

This  tree  is  a  native  of  the  West  India  Islands  and  the  warmer 
parts  of  America,  and  appears  from  the  MS.  of  Sir  Hans  Sloane,  in 
the  British  Museum,  to  have  been  first  cultivated  in  this  country 
by  the  Duchess  of  Beaufort  in  1699.  The  wood,  gum,  bark,  fruit, 
and  even  the  flowers  of  this  tree,  have  been  found  to  possess  medi- 
cinal qualities.  The  wood  is  brought  here  principally  from  Ja- 
maica, in  large  pieces  of  four  or  five  cwt  each,  apd,  from  its  hard- 
ness and  beauty,  is  in  great  demand  for  various  articles  of  turnery 
ivare. — It  is  extremely  compact,  and  -  so  heavy  ais  to  sink  in  water : 
the  outer  part  is  of  a  pale  yellowish  colour,  the  heart  is  of  a  dark 
blackish  brown,  with  a  greater  or  less  admixture  of  green.  It 
scarcely  discovars  any  smdl,  unless  heated,  or  while  rasping,  in 
which  circumstances  it  yields  a  light  aromatic  one ;  chewed,  it  im- 
presses a  slight  acrimony,  biting  the  palate  and  fauces.  Its  pun- 
gency resides  in  a  resinous  matter,which  is  totally  extracted  by  diges- 
tion in  rectified  spirit,  and  partially  by  boiling  water.  The  quantity 
of  solid  extract,  obtained  by  rectified  spirit,  amounts  to  about  one- 
fourth  of  the  weight  of  the  wood ;  with  water,  scarcely  one-sixth  is 
obtained.  The  gum,  or  rather  gummy  resin,  is  obtained  by  wound* 
ing  the  bark  in  diflferent  parts  of  the  body  of  the  tree,  or  by  what 
has  been  called  jagging.  It  exudes  copiously  from  the  wounds, 
though  gradually ;  and  when  a  quantity  is  found  accumulated  upon 
the  several  wounded  trees,  hardened  by  exposure  to  the  sun,  it  is  ga- 
thered and  packed  in  small  kegs  for  exportation.  This  resin  is  of  a 
friable  texture,  of  a  deep  greenish  cdour,  and  somethnes  of  a  red- 
dish hue;  it  has  a  pungent  acrid  taste,  but  little  or  no  smell,  unless 
heated.  It  contains  more  resin  than  the  watery  extract  made  from 
the  wood ;  and  more  gummy  matter  than  the  spirituous  extract. — 
The  guaiacum  tree  also  yields  a  spontaneous  exudation  from  the 
bark,  which  is  called  the  native  gum,  and  is  brought  to  us  in  small 
irregular  pieces,  of  a  bright  semipellucid  appearance,  and  differs 
from  the  former  in  being  much  purer.    The  bark  contains  less  re- 
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tinous  matter  than  the  wood  and  is  consequently  a  lets  poiverful 
medicine,  though  in  a  recent  state  it  Is  strongly  cathartic.  The  fruit, 
(says  a  late  author)  ^'  k  purgative ;  and,  for  medicinal  use,  far  ex- 
cels the  bark.  A  decoction  of  it  has  been  known  to  cure  the  vene- 
real disease,  and  even  the  yaws  in  its  advanced  stage,  without  the  use 
of  mercury.*'  The  flowers,  or  blossoms,  are  laxative,  and  in  Ja- 
maica are  commonly  given  to  children  in  the  form  of  syrup,  which 
in  appearance  much  resembles  that  of  violets.  It  is  only  the  wood 
and  resin  of  Guaiacum  which  are  now  in  geaenl  medical  use  in  Eu- 
rope ;  and  as  the  efficacy  irf*  Uie  jEmner  is  supposed  to  be  derived 
aenly£nai  the  quantity  of  resinous  matter  which  it  contains,  they 
may  be  considered  indiscriminately  as  the  same  medicine.  Guaiacum 
was  first  introduced  in  the  Materia  Medica  soon  afler  the  discovery 
of  America,  and  previous  to  the  proper  use  of  mercury  in  the  lues 
venerea,  it  was  the  principal  remedy  employed  for  the  cure  of  that 
disease,  and  its  great  success  brought  it  inta  such  repute,  that  it  is 
said  to  have  been  sold  for  seven  gold  crowns  a  pound  j  but  notwitb** 
standing  the  very  numerous  testimonies  in  its  favour,  it  oflen  failed 
in  curing  the  patient,  and  was  at  length  entirely  superseded  by 
mercury ;  and  though  it  be  still  occasionally  employed  in  syphilis, 
yet  it  is  rather  with  a  view  to  correct  other  vitia  in  the  habit,  than 
for  its  efiects  as  an  antivenereaU 

The  general  irirtues  of  guaiacum  are  stated  by  Bergius  to  be 
detef^;ent,  sudorific,  diuretic,  and  stomachic,  and  its  use  to  be  in 
syphilis,  rheumatism,  tooth-ach,  and  cutaneous  afi^tions ;  and  to 
tbeae  we  may  add  chronic  rheiimatitm,scrophu1a,  and  some  scirrhous 
diseases. — ^To  Dr.  CuUen  guaiacum  seems  analogous  to  the  nature 
of  the  balsams  and  turpentines ;  he  therefore  supposes  it  like  these 
to  be  very  difiusible  in  the  system,  and  thereby  to  have  a  consider- 
able power  in  stimulating  the  extreme  vessels  every  where ;  and  in 
this  way  he  accounts  for  its  power  in  chronic  rbeumatisra ;  and  from 
its  paasing  offby  the  pores  of  the  skin,  he  considers  it,  like  Bergius, 
a  probabie  remedy  in  some  cutaneous  disorders. 

In  the  Philosophical  Transactions  for  1806,  we  have  a  very  com- 
plete analysb  of  this  substance :  by  distiHatton  100  parts  yielded  as 
follows. 
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Acidulous  water,...* «. <.m«-^o...    5.5 

Thick  brown  oil • «...<  34.5 

Thin  empyreumaticoil....^ m*^  3^.0 

Charcoal 30.5 

Gases,  consisting  of  ^carbonic  acid  and  carboreted 

hydrogen    •••»•••• , • •••  10.5 

100.0 

Hence  it  is  inferred  that  guaiacum  agrees  in  many  respects  with 
the  resins,  but  it  differs  from  them,  1.  in  the  quantity  of  charcoal 
it  leaves  when  distilled  in  close  vessels ;  2.  in  the  action  that  nitric 
acid  has  upon  it ;  and,  S.  in  the  changes  of  colour  that  it  undergoes 
when  its  solutions  are  treated  with  nitric  and  oxymuriated  acids.  Its 
properties  may  be  thus  enumerated  i  it  is  a  solid  substance  resem- 
bling a  resin ;  its  colour  varies,  but  is  generally  greenish ;  it  is  rea- 
dily dissolved  in  alcohol ;  alkaline  solutions  dissolve  it  with  ease ; 
most  of  the  acids  act  upon  it  with  considerable  energy ;  if  digested 
in  water,  a  portion  is  dissolved,  the  water  acquiring  a  greenish- 
brown  colour ;  the  liquid  being  evaporated,  leaves  a  brown  substance 
which  possesses  the  properties  of  an  extract,  being  soluble  in  hot 
water  and  acohol,  but  scarcely  at  all  in  sulphuric  ether,  and  form- 
ing precipitates  with  the  muriates  of  alumina,  tin,  and  silver. 

[Linn.  Woodo.  Lewis.  Pantologia.  Phil.  Trans. 


6£0TION  XIX. 

Scarmnony,    Jalap. 

ConTolvalas  Scammoiiia.  Ckjovolvuloi  JaUpa.^— Wooov. 

Thb  genus  Convolvulus  or  Bind-weed  is  very  extensive,  and 
embraces  not  less  than  a  hundred  and  twenty  species,  di^ributed 
over  the  different  quarters  of  the  globe.  Of  these  several  are  medi- 
cinal; but  the  chief  are  the  two  enumerated  in  the  title  to  this 
section. 

1.  C.  Scammonia.  Scammony  Bind-weed.  This  plant  grows 
plentifully  about  Maraash,  Antioch,  Edlib,  and  towards  Tripoli  in 
Syria:  it  was  first  cultivated  in  England  by  Mr.  Gerard,  in  1597. 

The  root  is  from  three  to  four  feet  long,  and  from  nine  to  twelve 
inches  in  circumference,  covered  with  bark  of  a  light  grey  colour  ; 
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it  is  per^nial^  tapering,  branched  towards  thelx>ttom,  and  containt 
a  milkj  juice ;  the  stalks  are  numerous^  slender,  twining,  and  spread 
themselves  upon  the  ground^  or  neighbouring  trees,  to  the  extent 
of  fifteen  or  twenty  icet;  the  lea?es  are  arrow-shaped,  smooth,  of 
a  bright  green  bolodr>  and  stand  upon  long  footstalks :  the  flowers 
are  funnel-shaped,  yellowish,  plicated^  and>  according  to  Dr.  Russel, 
phced  in  pairs  upon  the  pedicles :  the  calyx  is  double,  consisting 
of  foQf  emarginated  leaflets  in  each  row  :  the  capsule  is  three  and 
sometimes  four  locular,  containing  seeds  of  a  pyramidical  shape. 
No  part  of  the  dried  plant  possesses  any  medicinal  quality  but  the 
root,  which  Dr.  Hussel  administered  in  decoction,  and  found  it  to 
be  a  pleasant  and  mild  cathartic. 

It  is  from  the  milky  juice  of  the  root  that  we  obtain  the  officinal 
Scammony,  which  is  procured  in  the  following  manner  by  the  pea- 
sants, who  collect  it  in  the  beginning  of  June  :  *'  Having  cleared 
away  the  earth  from  about  the  root,  they  cut  off  the  top,  in  an 
oblique  direction,  about  two  inches  below  where  the  stalks  spring 
from  it.  Under  the  most  depending  part  of  the  slope  they  fix  a  shell, 
or  some  other  convenient  receptacle,  into  which  the  milky  juice  gra- 
dually flows.  It  is  left  there  about  twelve  hours,  which  time  is  suffi« 
cient  for  draining  off  the  whole  juice :  this,  however,  is  in  small 
quantity,  each  root  aflbrding  but  a  very  few  drachms,  lliis  juice 
from  the  several  roots  is  put  together,  often  into  the  leg  of  an  <M 
boot,  for  want  of  some  more  proper  vessel,  where  in  a  little  time 
it  grows  hard,  and  is  the  genuine  Scammony.'^  Thb  concrete  is 
a  gummy-resin,  generally  of  a  light,  shining,  grey  colour,  and  fria- 
ble texture.  It  is  brought  from  Aleppo  and  Smyrna ;  that  which 
comes  from  the  latter  place  is  less  valued  than  the  former,  and 
is  supposed  to  be  more  ponderous  and  of  a  deeper  colour ;  but  the 
colour  aflbrds  no  test  of  the  goodness  of  this  drug,  which  seems  to 
depend  entirely  upon  the  purity  of  the  concrete.  The  smell  of 
Scammony  is  rather  unpleasant,  and  the  taste  bitterish  and  slightly 
acrid.  The  difierent  proportions  of  gum  and  resin  of  which  it 
consists,  have  been  variously  stated,  but  as  proof  spirit  is  the  best 
menstruum  for  it,  these  substances  are  supposed  to  be  nearly  in 
equal  parts. 

Scammony  appears  to  have  been  well  known  to  the  Greek  and 
Arabian  phyticiaiis,  and  was  not  only  employed  internally  as  a  pur- 
g^ve»  but  also  as  an  external  remedy  for  tumours,  scabies^  tinea» 
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fixed  painty  &c.  Although  this  drug  wai  seldom  given  alone,  yet 
we  find  it  was  very  generally  used,  and  an  ingredient  in  many  com- 
pounds which  were  formeriy  hdd  in  very  great  repute.  Hoffinan, 
however,  entertained  an  opinion,  that  Scammony  was  a  dangerous 
medicine ;  *'  Ego  nunquam  in  praiii  mea  in  usu  hahui,  nee  in  pos- 
terum  habeho;  me  semper  ab  istiusmodi  venems  coUiquativis  abstl* 
nens/'  HoflfT  in  Schrod.  p.  543.  But  since  Boerbaave's  time  tt 
has  been  considered  as  a  safe  though  stimulating  cathartic,  and 
frequently  prescribed  uncombined  .with  any  other  substance,  yet 
neither  producing  tormina  nor  bypercatharsis.  Like  other  resinous 
purgatives  it  is  uncertain  in  its  operation,  which  may  be  occasioned 
by  the  intestines  being  more  or  less  defended  from  the  action  of 
these  stimulants,  by  the  quantity  of  natural  mucus  with  which  they 
are  covered. 

d.  C.  Jalapa.  Jalap  Bindweed.  The  root  is  perennial,  large, 
ponderous,  abounding  with  a  milky  juice,  of  an  irregular  oval  form, 
and  blackish  colour;  the  stalks  are  numerous,  shrubby,  slender, 
twisted,  striated,  rising  above  ten  feet  high,  and  twming  for  support 
round  the  neighbouring  plants;  the  leaves  are  various,  generally 
more  or  less  heart-shaped,  but  often  angular,  or  oblong  and  point- 
ed ;  they  are  smooth,  of  a  bright  green  colour,  and  stand  alter- 
nately upon  kmg  footstalks;  the  flowers  are  produced  from  short 
branches,  sending  off  two  peduncles,  each  of  which  supports  a  sin- 
gle flower;  this  is  large,  bell-shaped,  entire,  plicated,  externally 
of  a  reddish  colour,  but  of  a  dark  purple  within ;  the  calyx  consisU 
of  five  oval  leaves;  these  are  concave,  somewhat  indented  at  their 
points,  and  of  a  pale  green  colour;  the  filaments  are  five,  slender, 
short,  and  the  anthers  large,  and  yellow ;  the  style  is  shorter  than 
the  stamina;  the  stigma  is  round,  and  the  germen  oval.  It  is 
a  native  of  South  America,  and  flowers  in  August  and  Septem- 
ber. The  plant  was  introduced  into  the  royal  garden  at  Kew 
in  177H,  by  Monsieur  Thouin ;  and  under  the  direction  of  Mr. 
Aiton  it  acquired  great  vigour  and  luxuriance,  extending  its  stalks 
fifteen  feet  in  leng^ ;  and,  by  means  of  slips  obtained  from  it,  two 
healthy  young  plants  have  since  been  produced :  this  circumstance 
is  the  more  fortunate,  as  the  parent  plant  lately  died.  Botanists 
have^liflered  much  respecting  the  ofikinalJalap  plant;  Linnaeus 
fdbwing  Clusios,  Plumier,  Toumefort,  and  others,  first  referred  it 
to  the  Mirabilis,  but  in  the  second  edition  of  his  Materia  Medica 
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he  adopts  the  opinions  of  Ray  and  Miller,  in  considerbf  it  a  Con- 
volvulus; and  indeed  after  the  account  of  this  plant  given  by  Br. 
Houston,  we  are  surprised  that  any  doubt  should  stiU  remain  upon 
this  subject* 

It  is  said  that  the  root  of  Jalap  was  first  brought  to  Europe  about 
the  year  1610,  and  took  its  name  from  Xalapa,  a  province  or  town 
in  New  Spain.  In  the  shops  we  find  this  root  both  cut  into  sUces, 
and  whole,  of  an  oval  shape,  solid>  ponderous,  blackish  on  the  out- 
side, but  grey  within>  and  mariced  with  several  dark  veins,  by  the 
number  of  which,  and  by  its  hardness,  heaviness,  and  dark  cdour, 
the  goodness  of  the  root  is  to  be  estimated.  It  has  scarcdy  any  smell, 
and  very  little  taste,  but  to  the  tongue  and  to  the  throat  manifests 
a  slight  d^ree  of  pungency.  The  medicinal  activity  of  Jalap  resides 
principally^  if  not  wholly,  in  the  resin,  which^  though  given  in  nnall 
doses,  occasions  violent  tormina.  The  gummy  part  bears  an  incon- 
siderable proportion  to  the  resinous,  and  is  found  to  have  little  or 
no  cathartic  power,  but  as  a  diuretic  it  is  extremely  active.  That 
Jalap  is  an  efficacious  and  safe  purgative  daily  experience  roust 
evince,  but  according  as  the  root  contains  more  or  less  resin,  its 
efiects  must  of  course  vary.  Hoffman  thought  it  particularly  im- 
proper and  unsafe  to  administer  this  medicine  to  children :  but  Dr. 
Cullen  observes,  that  if  Jakip  ''  be  well  triturated  before  exhibition 
with  a  hard  powder,  and  the  crystals  of  tartar  are  the  fittest  for  the 
purpose,  it  will  operate  in  lesser  doses  than  when  taken  by  itself, 
and  at  the  same  time  very  moderately  and  without  griping." 

[Linn.  Rc^,  North.  WoodviUe. 

SBCTION   XX. 

Aloes  Tree. 

Aloe  Spicataw— SiBTHOBP. 

Seven  species  belong  to  this  genus,  some  of  them  yielding  a 
warm,  purgative  gum.  The  root  of  the  specidl  before  us  is  peren- 
nial, strong,  fibrous :  the  flower-stems  rise  three  or  four  feet  in 
height,  and  are  smooth,  erect,  of  a  glaucous  green  coknir,  and  to- 
wards the  iop  beset  with  ovale  bracteal  scales :  the  leaves  are  nu- 
merous, and  proceed  from  the  upper  part  of  the  root :  they  are 
narrow,  tapering,  thick,  or  fleshy,  succulent,  smooth,  glaucous,  and 
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beset  at  the  edges  with  spiny  teeth :  the  flowers  are  produtol  ib 
terminal  spikes,  and  of  a  parple  or  reddish  colour :  there  is  no  calyx ; 
the  corolla  is  monopetalous,  tubular,  Nectariferous,  cut  into  six  nar* 
row  leaves,  which  separate  at  the  mouth :  the  filaments  are  six,  ta- 
pering, yellowish,  inserted  into  the  receptacle,  and  furnished  with 
oblong  orange-coloured  anthers  :  the  germen  is  oblong,  supporting 
a  simple  slender  style,  of  the  length  of  the  filaments,  and  terminated 
by  an  obtuse  stigma :  the  capsule  is  oblong  and  divided  into  three 
cells,  with  as  many  valves,  and  contains  many  angular  seeds. 

It  is  a  native  of  Africa,  and  flowers  most  part  of  the  year. 

Not  only  the  succotrine  aloes,  which  is  the  inspissated  juice  of  the 
plant  here  represented,  but  also  the  hepatic  or  Barbadoes  aloes,  is  di- 
rected for  officinal  use  in  our  pharmacopoeias.  This  however  being 
obtained  from  another  variety  of  the  same  species,  viz.  the  aloe  (a. 
vera)  with  thick  denticulate  spinous  leaves,  spotted  on  the  sur- 
face, and  shooting  in  every  direction,  we  shall  not  particularly  no- 
tice iu  Besides,  tt  appears  probable  from  the  observations  of  pro- 
fessor Murray,  that  diflferent  species  as  well  as  varieties  of  aloe 
would  furnish  the  various  kinds  of  this  drug,  and  that  LinnsBUs,  by 
referring  these  sorts  to  those  plants,  the  recent  juice  of  which  seemed 
to  respectivdy  correspond  the  nearest  to  them  in  taste,  might  easily 
be  misled :  for  Murray  upon  tatting  the  fresh  Juice  of  many  different 
species  of  aloe,  sometimes  found  it  bitter,  and  at  other  times  totally 
devoid  of  bitterness. 

A  tract  of  mountains  about  fifty  miles  from  the  Cape  of  Good 
Hope  is  wholly  covered  with  the  aloes  plants,  which  renders  the 
planting  of  them  there  unnecessary;  but  in  Jamaica  and  Barbadoes 
they  are  now  carefully  cultivated ;  to  the  former  of  these  blands, 
they  were  first  brought  from  Bermuda,  and  gradually  propagated 
themselves.  They  require  two  or  three  years  standing  before  they 
yield  their  juice  in  perfection ;  to  procure  which,  according  to  Dr. 
Browne, ''  The  labourers  go  into  the  field  with  tubs  and  knives,  and 
cut  off  the  largest  and  most  succulent  leaves  close  to  the  stalk ;  these 
are  immediately^ut  into  the  tubs,  and  disposed  one  by  the  side  of 
another  in  an  upright  position,  that  all  the  loose  liquor  may  dribble 
out  at  the  wound.  When  this  is  thought  to  be  almost  wholly  dis- 
charged, the  leaves  are  taken  out  one  by  one,  passed  through  the 
hand,  to  dear  off  any  part  of  the  juice  that  may  yet  adhere,  or  stick 
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in  Ihe  less  open  veins ;  and  the  liquor  put  in  shallow  flat-bottomed 
vessels,  and  dried  gradually  in  the  sun,  until  it  acquires  a  proper 
consistence.  What  is  obtained  in  this  manner  is  generally  called 
mccotrine  aioea,  and  is  the  clearest  and  most  transparent,  as  well 
as  the  highest  in  esteem  and  value.**  The  method  of  procuring  the 
common  aloes  he  stales  to  be  nearly  the  same  with  that  mentioned 
by  Mr.  Hughes,  and  lately  by  Mr.  Millington  :  after  a  sufficient 
qnaoUty  of  juice  is  drained  from  the  leaves,  to  make  it  an  object 
for  the  boiling'house,  the  last- mentioned  gentleman  informs  us, 
"  three  boilers,  either  of  iron  or  copper,  are  placed  to  one  6re, 
though  some  have  but  two,  and  the  small  planters  only  one.  The 
boilers  are  filled  with  juice,  and  as  it  ripens  or  becomes  more  inspis- 
sated, by  a  constant  but  regultr  fire,  it  is  ladled  forward  from 
boiler  to  boiler,  and  fresh  juice  is  added  to  that  farthest  from  the 
fire,  till  the  juice  in  that  nearest  to  the  fire  (by  much  the  smallest  of 
the  three,  and  commonly  called  by  the  name  of  tatch,  as  in  the 
roanufactoiy  of  sugar)  becomes  of  a  proper  consbtency  to  be  skip- 
ped or  ladled  out  into  gourds,  or  other  small  vesseb,  used  for  its 
final  reception.  The  proper  time  to  skip  or  ladle  it  out  of  the 
tatch,  IS  when  it  is  arrived  at  what  is  termed  a  resin  height,  or  when 
it  cuts  freely,  or  in  thin  flakes  from  the  edges  of  a  small  wooden 
slice,  that  is  dipped  from  time  to  time  into  the  tatch  for  that  pur- 
pose. A  little  lime-water  is  used  by  some  aloe  boilers  during  the 
process,  when  the  ebullition  is  too  great/'  He  adds,  "as  to  the  sun- 
dried  aloes  which  is  most  approved  for  medicinal  purposes,  very 
little  is  made  in  Barbadoes.  The  process  is  however  very  simple, 
thoogh  extremely  tedious.  The  raw  juice  is  either  put  into  blad- 
ders, left  quite  open  at  top,  and  suspended  in  the  sun,  or  in  broad 
shallow  trays  of  wood,  pewter,  or  tin,  exposed  also  to  the  sun 
every  dry  day,  until  all  the  fluid  parts  are  exhaled,  and  a  per- 
fect resin  formed,  which  is  then  packed  up  for  use,  or  for  expor- 
tation.*' 

These  accounts  of  procuring  the  aloes  differ  considerably  from 
that  given  by  Dr.  Wright,  who  says,  *'  Hepatic  aloes  is  obtained  in 
the  following  manner.  l*he  plant  is  pulled  up  by  the  roots  and 
carefully  cleansed  from  earth  or  other  impurities.  It  is  then  sliced 
and  cut  in  pieces  into  small' hand-baskets  or  nets.  These  nets  or 
baskets  are  put  into  large  iron  boilers  with  water,  and  boiled  for  ten 
miDOtcs,  when  they  are  taken  out,  and  fresh  parcels  suppUed  till  the 
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liquor  is  strong  and  black.  At  this  period  the  liquor  is  thrown 
through  a  strainer  into  a  deep  vat,  narrow  at  bottom,  to  cool,  and 
to  deposit  its  faeculent  parts.  Next  day  the  clear  liquor  is  drawn 
oft'by  a  cock,  and  again  committed  to  the  large  iron  vessel.  At 
first  it  is  boiled  briskly,  but  towards  the  end  the  evaporation  is 
slow,  and  requires  constantly  stirring,  to  prevent  burning.  When 
it  becomes  of  the' consistence  of  honey,  it  is  poured  into  gourds 
or  calabashes  for  sale.  The  succotrine  aloes  may  be  prepared  as 
above.*' 

The  aloe  socotorina  or  succotrine  aloes,  is  so  named  from  being 
formerly  brought  from  the  island  Socotria  or  Zbcrotria,  at  the  mouth 
of  the  Red  Sea :  it  comes  wrapt  up  in  skins,  and  is  of  a  bright  sur- 
face, and  in  some  degree  pellucid ;  in  the  lump  of  a  yellowish  red 
colour  with  a  purplish  cast;  when  reduced  into  powder,  of  a  golden 
colour.  It  is  hard  and  friable  in  the  winter,  somewhat  pliable  in 
the  summer,  and  softens  between  the  fingers.  Its  bitter  taste  is 
accompanied  with  an  aromatic  flavour,  but  not  sufficient  to  prevent 
its  being  disagreeable :  the  smell  is  not  very  unpleasant,  and  iK>me- 
what  resembles  that  of  myrrh.  The  aloe  hepatica  and  barba- 
densis,  the  Hepatic,  Barbadoes,  or  common  aloes,  is  chiefly  brought 
from  Barbadoes;  the  best  sort  in  large  gourd  shells,  an  inferior 
kind  in  pots,  and  a  still  worse  in  casks ;  is  darker  coloured  than  the 
foregoing,  and  not  so  clear  or  bright.  It  is  generally  drier  and 
more  compact,  though  sometimes,  especially  the  cask  sort,  quite  soft 
and  clammy.  Its  smell  is  much  stronger  and  more  disagreeable : 
the  taste  intensely  bitter  and  nauseous,  with  little  or  nothing  of  the 
aromatic  flavour  of  the  succotrine. 

Another  kind  of  aloes  is  obtained  from  the  aloe guincensis  caballina, 
which  is  also  kept  in  the  shops,  and  called  aloe  caballina,  or  horse 
aloes.  This  is  easily  distinguished  from  both  the  foregoing,  by  its 
strong  rank  smell :  in  other  respects  it  agrees  pretty  much  with  the 
hepatic,  and  is  now  not  unfrequently  sold  in  its  place.  Sometimes 
it  is  prepared  so  pure  and  bright  as  scarcely  to  be  distinguishable 
by  the  eye,  even  from  the  succotrine,  but  its  oflfensive  smell  readily 
betrays  it ;  and  if  this  also  should  be  dissipated  by  art,  its  wanting 
the  aromatic  flavour  of  the  finer  aloes  will  be  a  sufficient  criterion. 
This  aloe  is  not  admitted  into  the  Materia  Medica,  and  is  employed 
chiefly  by  farriers. 

All  the  kinds  of  aloes  consist  of  a  resin  united  to  a  gummy  mat- 
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ter,  and  dissolre  in  pore  spirit^  proof  spirit^  and  proof  spirit  diluted 
with  half  its  wt^gfat  of  water;  the  impurities  only  being  left.  They 
dissolve  also  by  the  assistance  of  heat  in  water  akme ;  but  as  the 
liquor  grows  cold,  the  resinous  parts  subside. 

The  hepatic  aloes  is  found  to  contain  more  resin  and  less  gum 
than  the  succotrine,  and  this  than  the  cabalUne.  The  resins  of  all 
the  sorts,  purified  by  spirits  of  wine,  hare  little  smell :  that  obtained 
from  the  succotrine  has  scarce  any  perceptible  taste ;  that  of  the 
hepatic,  a  slight  bitterish  relish ;  and  the  resin  of  the  caballine,  a 
litUe  more  of  the  aloetic  flavour.  The  gummy  extracts  of  all  the 
sorts  are  less  disagreeable  than  the  crude  aloes :  the  extract  of  succo« 
trine  aloes  has  very  little  smelt,  and  Is  in  taste  not  unpleasant :  that 
of  the  hepatic  has  a  somewhat  stronger  smell,  but  is  rather  more 
agreeable  in  taste  than  the  extract  of  the  succotrine :  the  gum  of  the 
caballine  retains  a  considerable  share  of  the  peculiar  rank  smell  of 
this  sort  of  aloes,  but  its  taste  is  not  much  more  unpleasant  than 
that  of  the  extracts  made  from  the  two  other  sorts. 

Aloes  is  neither  noticed  by  Hyppocrates  nor  Theophrastus,  but 
Dioscorides  mentions  two  kinds ;  and  Avicenna  tells  us,  that  of  the 
dififerent  kinds  the  succotrine  is  the  best.  Celsus,  however,  who 
frequently  employed  aloes,  does  not  mention  any  peculiar  sort. 

Aloes  is  a  well  known  purgative ;  a  property  which  it  possesses 
not  only  when  taken  internally,  but  also  by  external  application. 
This  cathartic  quality  of  aloes  does  not,  like  most  of  the  others  of 
this  class,  reside  in  the  resinous  part  of  the  drug,  but  in  the  gum, 
for  the  pure  resin  has  little  or  no  purgative  power.  Boerhaave  de- 
clares aloes  to  be  an  eflectual  and  safe  cathartic,  but  though  we  may 
have  little  to  fear  from  its  hypercathartic  effects,  yet  in  large  doses 
it  often  produces  much  heat  and  irritation,  particularly  about  the 
rectum,  from  which  it  sometimes  occasions  a  bloody  discharge : 
therefore,  to  those  who  are  subject  to  piles,  or  of  an  hemorrhagic 
diathesis,  or  even  in  a  state  of  pregnancy,  its  exhibition  has  been 
productive  of  considerable  mischief:  but  on  the  contrary,  by  those 
of  a  phlegmatic  constitution,  or  suffering  by  uterine  obstructions 
and  in  some  cases  of  dyspepeey,  palsy,  gout,  and  worms,  aloes  may 
be  employed  n%  a  laxative  with  peculiar  advantage.  Its  purgative 
eflfects  are  not  always  in  proportion  to  the  quantity  taken,  and  as  its 
principal  use  is  rather  to  obviate  costiveness  than  to  operate  strong- 
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]y,  this  ought  to  be  no  objection  to  its  use.  Respecting  the  choice 
of  the  diflerent  kinds  of  aloes^  it  may  be  observed  that  the  succo- 
trine,  as  already  mentioned,  contains  more  gummy  matter  than  the 
hepatic,  and  hence  is  found  to  purge  with  more  certainty  and  greater 
irritation ;  therefore  is  most  proper  where  a  stimulus  is  required, 
or  for  promoting  the  uterine  discharge ;  while  the  hepatic  is  better 
calculated  for  the  purpose  of  a  common  purgative;  and  also  by 
containing  more  resin,  answers  better  for  external  application,  con- 
sidered as  a  vulnerary. 

A  full  description  of  this  plant  is  given  in  Dr.  Edward  Smith's 
edition  of  Sibthorp's  superb  Flora  Grseca.  Sibthorp  asserts,  that 
the  aloe  vulgaris,  or  common  Barbadoes  aloes,  is  the  true  AXon  of 
Dioscorides,  and  in  every  respect  resembles  the  Barbadoes  aloes  as 
described  by  Sloane  in  his  History  of  Jamaica. 

{Diotcar.  Sloane.  Woodv,  Potuell, 

SECTION  XXI. 

Rhubarb. 

Rbeam  Fslmatain.— >Wildbn. 

The  rheum  or  rhubarb  genus  has  eight  species,  as  follows,  all  of 
which  are  actively  or  slightly  aperient. 

1.  R.  rhaponticum.    Common  rhubarb,  a  native  of  Thrace. 
3.  R.  palmatqm.     Palmate-leaved,  ornrue  Chinese  rhubarb. 

3.  R.  undulatum.     Wave-leaved  Chinese  rhubarb. 

4.  R.  compactum.  Thick  leaved  or  compact  rhubarb,  a  native 
of  Tartary. 

5.  R.  ribes.    Wasted-leaved  Persian  rhubarb. 

6.  R.  Tartaricum.    Tartarian  or  heart-leaved  rhubarb. 

7.  R.  hybridum.    Hybrid  rhubarb,  a  native  of  Asia. 
B.  R.  leucorrhizum.    A  native  of  Siberia. 

The  officinal  rhubarb  is  the  species  named  in  the  second  of  these. 
The  root  is  perennial,  thick,  of  an  oval  shape,  and  sends  off  long 
tapering  branches;  externally  it  is  brown,  and  internally  of  a  deep 
yellow  colour :  the  stalk  is  effect,  rounds  hollow,  jointed,  sheathed, 
slightly  scored,  branched  towards  the  top,  and  rises  to  the  height  of 
six  or  eight  feet :  the  radical  leaves  are  numerous,  large,  rough,  of 
a  roundish  figure,  and  deeply  cut  into  lobes,  and  irregularly  pointed 
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segments,  and  stand  upon  long  smootb  round  fbotstalks :  the  leases 
which  proceed  from  the  stalk  are  placed  at  the  joints,  which  they 
supply  with  membraneous  sheaths,  and  are  successi? ely  smaller  to- 
wards the  upper  part  of  the  stem :  the  flowers  terminate  the  branches, 
which  they  surround  in  numerous  clusters,  forming  a  kind  of  spike, 
and  appear  in  April  and  May  :  the  corolla  divides  into  six  obtuse 
s^ments,  which  are  of  a  greenish  white  colour,  and  alternately 
smaller :  the  calyx  is  wanting :  the  filaments  are  nine,  slender,  about 
the  length  of  the  corolla,  and  furnished  with  oblong  double  antherse : 
the  style  is  very  short,  and  terminated  by  three  reflected  stigmata ; 
the  germen  beconoes  a  triangular  seed,  with  membraneous  margins 
of  a  reddish  colour.    It  is  a  native  of  Tartary  in  Asia. 

It  was  not  until  the  year  1732  that  naturalists  became  acquainted 
with  any  plant  which  seemed  to  afibrd  the  rhabarbarum  officinale*, 
when  some  pkmts,  received  from  Russia  by  Jussieu  at  Paris,  and 
Rand  at  Chelseaf ,  were  said  to  supply  this  important  desideratum^ 
and  as  such  were  adopted  by  Linnseus,  in  his  first  edition  of  the 
Species  Plantamm,  under  the  name  of  Rheum  Rhabarbarum.  This 
however  was  not  very  generally  received  as  the  genuine  rhubarb 
plant ;  and  with  a  view  to  ascertain  this  matter  more  completely, 
Kauw  Boerbaave  procured  from  a  Tartarian  rhubarb  merchant  the 
seeds  of  those  plants,  whose  roots  he  annually  sold,  and  which  were 
admitted  at  Petersburgh  to  be  the  true  rhubarb :  these  seeds  were 
soon  propagated,  and  were  discovered  by  De  Gortar  to  produce 
two  distinct  species,  viz.  the  R.  rhabarbarum  of  Linnaeus,  or  as  it 
has  since  been  called  R.  undulatum,  and  another  species,  a  specimen 
of  which  was  presented  to  Linnaeus,  who  declared  it  to  be  a  new 
one,  and  was  first  mentioned  in  the  second  edition  of  the  Sp.  Plan- 
tarum  in  1762,  by  the  name  of  R.  palmatum.    Previous  to  this 


*  The  rbenm  rhapoDticmii  of  LiDOBUs,  or  rbapontSeom  folio  lapathi  majorU 
l^abfo  of  C.  BauhiD,  it  geDcrally  rappoted  to  be  the  rbabarbamm  of  the  anctents  } 
**  Alpinm  aliiqiie  pntuit  esse  P«  rel  Pwy  Tetenun,  CQjos  radioem  usiir 
(Vide  Dioscorid.  Mat.  Med.  lib.  8,  cap.  H.)  Ipse  Alpinnt  tibi  circa  aDDam 
1610,  ttirpcm  ex  Tbracia  ptoonravit,  et  bae  Patavio  VeDctiam  prtmo,  deio  inde 
in  AngKaai  ad  ParkiDMrniiim  (Tbeat.  Bot.  p.  167.)  derenit."  Mnrraj  Ap.  Med. 
vol.  IT.  S&A.  it  i«  well  ImowD  that  tbe  aodcDt  rbobarb  bad  Dot  the  pa^tive 
power  ol  tbe  modem. 

t  Seeds  of  tbii  tpeciet  were  alio  tent  to  Miller  from  Boerbaave,  at  Leyden,  bj 
tbe  title  of  **  Rbabarbanun  venun  Cbinemc."    See  bit  Card.  Diet. 
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time,  D%  Gorter  bad  repeatedly  sent  iU  seeds  to  Lannseos*.  but  tbc 
young:  plants  wbicb  they  produced  constantly  perisbed :  at  length  he 
obtained  the  fresh  root,  wbkh  succeeded  very  well  at  Upsa),  and 
aAerwards  enabled  the  younger  Linnsus  to  describe  this  plantf, 
ann.  1767.  But  two  years  antecedent  to  this»  ]>.  Hope's  account 
•f  the  rheum  palmatun,  as  it  grew  in  the  botanic  garden  near 
Edinburgh,  had  been  read  before  the  Royal  Society  at  London ; 
and  of  the  great  estimation  in  which  this  plant  was  held  by  him,  we 
have  the  following  proof:  ''  From  the  perfect  similarity  of  this  root 
with  the  best  foreign  rhubarb  in  taste,  smell,  colour,  and  purgative 
qualitiesi  we  cannot  doubt  of  our  being  at  last  possessed  of  the 
plant  which  produces  the  true  rhubarb,  and  may  reasonably  enter* 
tiiin  the  agreeable  expectations  of  its  proving  a  very  important  ac- 
quisition to  Britain.''  But  from  the  relation  we  have  given,  it  appears 
thai  the  seeds  of  both  R.  undulatum  and  R.  palmatum,  were  trans- 
mitted to  P^ersburgh,  as  those  of  the  true  rhubarb :  we  are  thpre^ 
fore  to  conclude,  that  the  former  species  has  an  equal  cHnm  to  this 
importance  with  the  latter ;  and  from  further  inquiries  made  in 
Russia,  there  is  the  best  authority  for  believing  that  the  R.  com* 
pactum  also  aflbrds  this  very  useful  drug.  The  seeds  of  the  rheum 
palmatum  were  first  introduced  into  Britain  in  l7G2,by  Dr.  Moun* 
sey,  (who  sent  them  from  Ruft»ia)  and  were  supposed  to  be  a  part 
of  those  already  mentioned ;  and  since  their  prosperous  cultivation 
by  the  late  professor  of  botany  at  Edinburgh,  the  propagation  of 
Ibis  plant  has  been  gradually  extended  to  most  of  our  English  gar« 
dens,  and  with  a  degree  of  success  which  promises  in  time  to  super* 
aede  the  importation  of  the  foreign  root. 

Two  sorts  of  rhubarb  roots  are  usually  imported  into  this  country 
for  medical  use,  viz.  The  Chinese  %,  and  the  Turkey  rhubarb  § ;  the 

*  S«e  Uhl  Ui\en  bttwcea  De  Goiter  and  Udiumm,  by  Noscmaa,  in  Vcr- 
hMmWlMBgwi  YiQ  bet  GcQoetaclMp  to  BottenUm,  vol.  i,  p.  465,  and  citei  by 
Marraj^ 

t  Vi<)t  Plant,  rarior.  bort.  Uptal,  fuc,  1. 

X  Colitnr  hoc  a  UHneoiibot,  pnecipQ^  in  provincia  Xensi  sub  nomine  Tbi- 
^o«Bg»  Bei^ittt,  M.  M.  p.  833. 

§  **  Olim,  qtinm  conunorcioai  in  orientalibDi  rcgionibut  per  Natoliaoi  fieret, 
Rbabarbarnm  ex  portibns  Torcicis  ad  EuropRai  transfercbatuf,  onde  nomen 
JUiabarbari  Tnveici.''  Murray,  1.  c.  Mr.  Beli  (in  bis  Travels  from  St.  Peters- 
burg to  dirers  parts  of  Asi^}  says,  tbat  tbs  best  rbubarb  grows  plentilully  on  a 
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first  is  in  oUong  pieces,  flattish  on  one  side,  and  convex  on  the  other  ^ 
compact,  hard,  heavy,  internally  of  a  dull  red  colour,  variegated 
with  yellow  and  white,  and  when  recently  powdered  appears  yeHow, 
hut  on  being  kept  becomes  gradually  redder.  The  second  is  the 
most  valuable,  and  is  brought  to  us  in  roundish  pieces,  with  a  large 
hole  through  the  middle  of  each ;  it  is  more  sod  and  friable  than 
the  former  sort,  and  exhibits,  when  broken,  many  streaks  of  a  bright 
red  colour.  '^  The  marks  of  the  goodness  of  rhubarb  are,  the  live* 
liness  of  its  colour  when  cut;  its  being  firm  and  solid,  but  not  flinty 
or  hard ;  its  being  easily  pulverable,  and  appearing  when  powdered 
of  a  fine  bright  yelk>w  colour;  iu  imparting  to  the  spittle,  when 
chewed,  a  deep  saffiron  tinge,  and  not  proving  slimy  or  mucilaginous 
in  the  mouth ;  its  taste  is  subacrid,  bitterish,  and  somewhat  styptic; 
the  smell  lightly  aromatic' ' 

The  purgative  qualities  of  rhubarb  are  extracted  more  perfectly 
by  water  than  by  rectified  spirit :  the  root  remaining  after  the  action 
of  water  is  almost  if  not  wholly  inactive ;  whereas  after  repeated 
digestion  in  spirit,  it  proves  still  very  considerably  purgative.  The 
virtue  of  the  watery  infusion,  on  being  inspissated  by  a  gentle  heat, 
is  so  much  diminished,  that  a  drachm  of  the  extract  is  said  to  have 
scarcely  any  greater  efi^t  than  a  scruple  of  the  root  in  substance : 
the  spirituous  tincture  loses  less;  half  a  drachm  of  thisextract  proving 
moderately  purgative.  ''The  qualities  of  this  root  are  that  of  a 
gentle  purgative,  and  so  gentle,  that  it  is  often  inconvenient  by  rea- 
son of  the  bulk  of  the  dose  required,  which  in  adults  must  be  from 
half  a  drachm  to  a  drachm.  When  given  in  a  large  dose,  it  will  occa- 
sion .  some  griping,  as  other  purgatives  do ;  but  it  is  hardly  ever 
healing  to  the  system,  or  shews  the  other  effects  of  the  more  drastic 


long  cbaiD  of  mooDtains  ia  Tartary,  which  extend  from  Selin  to  the  lake  Rokonor 
■car  Tibet.  At  a  proper  age  the  roots  are  taken  op,  which  according  to  Ptdlas,  is 
in  April  or  May  ;  but  in  BeU*s  account,  this  is  said  to  be  done  in  the  autmna  : 
tbcy  are  then  to  be  cleaned,  the  smaller  branches  cat  off,  and  the  larger  roots  di- 
vided into  pieces  of  a  proper  size ;  after  this  they  are  perforated  and  suspended  to 
dry  either  upon  the  neighbonring  trees,  or  in  tents,  or  as  some  have  reported,  to  the 
horns  of  sheep.  The  proper  exsiccation  of  this  root  is  certainly  attended  with  con- 
siderable diiBcalty,  and  the  cultivators  of  rhnbaib  in  this  country  have  not  yet 
agreed  io  what  mode  this  is  to  be  best  accomplished.  The  recent  root  in  thb  pro- 
cess, aceordiqg  to  the  experiment  of  Sir  WiUiam  Fordyce,  loses  nearly  nine-tentbs 
of  its  weight."    See  Traos.  of  the  Society  Uas  Encouragement  of  Artt,  &c. 
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purgatives.  The  purgative  quality  is  accompanied  with  a  bitterness^ 
which  is  often  useful  in  restoring  the  tone  of  the  stomach  when  it 
has  been  lost ;  and  for  the  most  part  its  bitterness  makes  it  sit  belter 
on  the  stomach  than  many  other  purgatives  do.  Its  operation  jotna 
well  with  that  of  neutral  laxatives;  and  both  together  operate  in  a 
lesser  dose  than  either  of  them  would  do  singly. 

**  Some  degree  of  stipticity  is  always  evident  in  this  medicine^  and 
as  this  quality  acts  when  that  of  the  purgative  has  ceased,  so  in  cases 
of  diarrhoea,  when  any  evacuation  is  proper,  rhubarb  has  been  con- 
sidered as  the  most  proper  means  to  be  employed.  I  must  however 
remark  here,  that  in  many  cases  of  diarrhoea,  no  further  evacuation 
than  what  is  occasioned  by  the  disease  is  necessary  or  proper. — 
The  use  of  rhubarb  in  substance  for  keeping  the  belly  regular,  for 
which  it  is  frequently  employed,  is  by  no  means  proper,  as  the 
astringent  quality  is  ready  to  undo  what  the  purgative  had  done; 
but  I  have  found  that  the  purpose  mentioned  may  be  obtained  by 
it,  if  the  rhubarb  is  chewed  in  the  mouth,  atkl  no  more  is  swallowed 
than  what  the  saliva  has  dissolved.  And  I  must  remark  in  Ibis  way 
employed  it  is  very  useful  to  dyseptic  persons.  Analogous  to  this, 
is  the  use  of  rhubarb  in  a  solution,  in  which  it  appears  to  Bie  that 
the  astringent  quality  is  not  so  largely  extracted  as  to  operate  so 
powerfully  as  when  the  rhubarb  was  employed  in  substance.** 

[Wikkn.  Woodv.  Murray.  Ltm. 

SBCnON  XXII. 

Ipecacuanha. 

CUIioMca  IpecM:iiaabs.«-$CHitSBBa. 

Thb  plant  from  which  this  valuable  root  is  obtained  was  till 
lately  unknown,  notwithstanding  that  the  drug  has  been  in  common 
use  for  considerably  more  than  a  century.  It  has  been  referred  to 
several  difierent  genera,  as  those  of  Pacts,  euphorbia,  conicera,  viola, 
psycotria;  Mutis  and  the  younger  Linnseus  ascribed  it  to  the  last  of 
these.  Schreber  asserted  it  to  be  the  root  of  a  small  plant  which 
he  denominates  Callicocea,  a  native  of  Brazil,  and  belonging  to 
Jussieu's  order  of  rubiacess.  Woodville  leaves  the  question  unde- 
cided, and  gives  it  no  reference  whatever.  Schreber  has  now  been 
ascertained  to  be  correct.  The  plant  was  first  accurately  figured 
and  described  in  Vol.  6  of  the  Transactions  of  the  Linnasan  Society, 
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by  Profetsor  Brotero  of  Coidobra,  from  bbtervatiom  made  on  living 
specimens  in  Brazil,  by  Dr.  Gomes,  and  from  dried  specimens  sent 
to  Europe. 

Piso  divides  this  root  into  two  sorts,  the  white  and  the  brown,  or 
according  to  Geo£froy>  the  Peruvian  and  Brazilian  ipecacuanha  * ; 
bnt  three  sorts  are  evidently  distinguishable  in  our  shops,  tIz.  ash* 
coloured  or  grey,  brown,  and  white. 

The  ash-coloured  is  brought  from  Peru,  and  "  is  a  small  wrinkled 
root,  bent  and  contorted  into  a  great  variety  of  figures^  brought 
orer  in  short  pieces  full  of  wrinkles  and  deep  circular  fissures,  down 
to  a  small  white  woody  fibre  that  runs  in  the  middle  of  each  piece : 
the  cortical  part  is  compact,  brittle,  looks  smooth  and  resinous  upon 
breaking :  it  has  very  little  smell ;  the  taste  is  bitterish  and  subacrid, 
covering  the  tongue  as  it  were  with  a  kind  of  mucilage.  The  brown 
is  small,  somewhat  more  wrinkled  than  the  foregoing ;  of  a  brown 
or  blackish  colour  without,  and  white  within ;  this  is  brought  from 
BraziL  The  white  sort  is  woody,  has  no  wrinkles,  and  no  percep* 
tible  bitterness  in  taste.  The  first,  the  ash*coloured  or  grey  ipe- 
cacoaDha,is  that  usually  preferred  for  medicinal  use.  The  brown  has 
been  sometimes  observed,  even  in  a  small  dose,  to  produce  violent 
efiects.  The  white,  though  taken  in  a  large  one,  has  scarce  any 
eflfect  at  allf/'  Dr.  Irving  has  ascertained  by  experiments  t,  that 
thb  root  contains  a  gummy  and  resinous  matter,  and  that  the  gum 
is  in  much  greater  proportion,  and  is  more  powerfully  emetic  than 
the  resin :  that  the  cortical  part  is  more  active  than  the  ligneous, 
and  that  the  whole  root  manifests  an  antiseptic  and  astringent  power. 
He  also  found  its  emetic  quality  to  be  most  efibctually  counteracted 
by  means  of  the  acetous  acid,  insomuch,  that  thirty  grains  of  the 
powder  taken  in  two  ounces  of  vinegar,  produced  only  some  loose 
stoob. 

The  first  account  we  have  of  ipecacuanha  is  that  published  by  Pino , 
in  1649 ;  but  it  did  not  come  into  general  use  till  thirty  years  after- 
wards, when  Helvetius§,  under  the  patronage  of  Louis  XIV.  em- 
ployed it  at  the  Hotel  de  Dieu,  and  introduced  this  root  into  com- 

•  Ptooo.  ind.  res.  Med.  et  Nat.  p.  981. 
t  Edinb.  New  DUpent.  p.  SI  I. 

I  See  the  DiMertation  which  ohUioed  the  prise  medal  of  the  Harveian  Society 
of  Bdmburgb,  for  1784. 
I  Sec  Rccoeil  det  Methodet,  p.  iSO. 
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mon  practice ;  and  experience  has  proved  it  to  be  the  mildest  and 
safest  emetic  with  which  we  are  acquainted,  having  this  peculiar 
advant^,  that  if  it  does  not  operate  by  vomit,  it  readily  passes  otiT 
by  the  other  emunctories. 

It  was  first  introduced  to  us  with  the  character  of  an  almost  in- 
fallible remedy,  in  dysenteries  and  other  inveterate  fluxes,  as  diarr- 
hoea, menorrhagia,  and  leucorrhoaa,  and  also  in  disorders  proceed- 
ing from  obstructions  of  long  standing ;  nor  has  it  lost  much  of  its 
reputation  by  time.  The  use  of  ipecacuanha  in  these  fluxes  is  thought 
to  depend  upon  its  restoring  perspiration;  for  in  these  cases, 
especially  in  dysentery  and  diarrhoea,  the  skin  is  dry  and  tense ;  and 
while  the  common  diaphoretics  usually  pass  off  by  stool,  small  doses 
of  this  root  have  been  administered  with  the  best  efiects,  proving 
both  laxative  and  diaphoretic*.  In  the  spasmodic  asthma.  Dr. 
Akenside  f  remarks,  that  where  nothing  contraindicates  repeated 
vomiting,  he  knows  no  medicine  so  effectual  as  ipecacuanha.  In  vio- 
lent paroxysms  a  scruple  procures  immediate  relief.  Where  the 
complaint  is  habitual,  from  three  to  five  grains  every  morning,  or 
from  five  to  ten  every  other  morning,  may  be  given  for  a  month  or 
six  weeks. 

This  medicine  has  also  been  successfully  used  in  hemorrhages  {. 
Several  cases  of  menorrhagia  are  mentioned  by  Dahlberg  §,  in  which 
one-third  or  half  a  grain  was  given  every  four  hours  till  it  eflected 
a  cure.  These  small  doses  are  likewise  found  of  great  use  in  catarrhal 
and  even  consumptive  cases,  as  well  as  in  various  states  of  fever. 
Dr.  Cullen  informs  us  ||,  that  he  knew  a  practitioner  who  cured 
intermittents  by  giving  five  grains  of  ipecacuanha,  or  enough  to 
excite  nausea,  an  hour  before  the  accession  of  the  fit  was  expected ; 
and  that  Dr.  Thompson,  formerly  of  Montrose,  proposed  to  cure 
agues  by  the  employment  of  emetics  given  at  the  time  of  accession, 
or  at  the  end  of  the  cold  stage :  and  this  practice  has  also  been  suc- 
cessful, and  may  indeed  be  executed  by  tartar  emetic ;  but  in  trying 

*  Dr.  Calien  attribatet  ita  good  effects  entirely  to  ita  purgatife  quality,  M.M. 
ToLii.  p.  477. 

f  Med.  Trans.  toI.  i.  p.  96, 

X  See  Oianella  de  admirabili  Ipec.  virtate  in  curandis  febribns.  Patar.  1764. 
Also  Bergius  (M.  M.  p.  103.)  and  others. 

$  Vet.  Acad.  HandL  vol.  xxxi.  p.  816.  a  1770. 

II  l^c. 
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such  practices,  I  ha? e  found,  says  he,  the  ipecacuanha  more  manage* 
aMe  than  the  other,  and  generally  to  be  more  easy  to  the  patient.'* 

Ipecacuanha,  particularly  in  the  state  of  powder,  is  now  advanta- 
geously employed  in  almost  every  disease  in  which  vomiting  is  indi* 
cated ;  and  when  combined  with  opium,  under  the  form  of  pulvis 
sodoriiicus,  it  furnishes  us  with  the  most  useful  and  active  sweating 
medicine  which  we  possess.  .  It  is  also  given  with  advantage  in  very 
small  doses  even  when  it  produces  no  sensible  operation.  The  full 
dose  of  ipecacuanha  in  substance  is  a  scruple,  though  less  doses  will 
frequently  produce  an  equal  ei&ct. 

[Sckreber,  Piso,  Trans.  Lin.  Soc, 


SECTION  XXllU 

Bitter  Apple,  Cucumber,  or  Cohcynth. 
Cacumis  ColocyntbU. 

The  colocynth,  or  cdoquintida,  is  a  species  of  cucumber.  The 
root  is  annual,  white,  divided  into  long  branches,  which  strike 
deeply  into  the  ground ;  the  stems  trail,  like  those  of  the  garden 
cucumber,  a  considerable  length,  and  are  beset  with  rough  hairs  s 
the  leaves  are  of  a  triangular  shape,  obtuse,  variously  situated,  hairy, 
on  the  upper  surface  of  a  fine  green,  beneath  rough,  and  whitish : 
the  flowers  are  yellow,  solitary,  and  appear  at  the  axillae  of  the 
leaves ;  the  calyx  of  the  male  flowers  is  bell-shaped,  and  divided  at 
the  brim  into  five  tapering  segments ;  the  corolla  is  monopetalous, 
beU-sbaped,  and  divided  at  the  limb  into  pointed  segments;  the 
filameou  are  three,  two  of  which  are  bifid  at  the  apex ;  they  are  all 
very  short,  and  inserted  into  the  calyx ;  the  antheras  are  linear,  long, 
erect,  and  adhere  together  on  the  outer  side ;  the  calyx  and  corolla 
of  the  female  flower  are  similar  to  those  of  the  male ;  the  three 
filaments  are  without  anthere :  the  germen  is  large ;  the  style  cy<- 
lindrical,  very  short,  furnished  with  three  stigmata,  which  are  thick, 
gibbous,  bifid,  and  bent  outwardly  ;  the  fruit  is  a  round  apple,  of 
the  size  of  an  orange,  divided  into  three  celk,  abounding  with  a 
pulpy  matter,  separated  every  where  by  cellular  membrane,  and  in- 
cluding many  ovate  compressed  seeds.  The  flowers  appear  from 
May  till  August. 

Colocynth  is  imported  for  use  to  this  part  of  Europe  from  Tur- 
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key^  but  it  is  yet  unknown  here  of  what  place  this  plant  it  a  natife. 
It  seems  to  have  been  cultivated  in  Briuin  in  the  time  of  Turner^ 
and  the  figure  given  in  Woodville  was  drawn  from  a  specimen  of 
the  plant  produced  by  sowing  the  seed  in  a  hot-bed.  Though  the 
plants  thus  raised  put  forth  flowers  readily,  they  are  very  rarely 
known  to  bear  fruit.  The  spongy  membraneous  medullary  part  of 
the  fruit  is  directed  for  medicinal  use :  this,  ''  which  to  the  taste  is 
nauseous,  acrid,  and  intensely  bitter,  on  being  boiled  in  water,  ren- 
ders a  large  quantity  of  the  liquor  ropy  and  slimy ;  even  a  tincture 
of  it  made  in  proof  spirit  is  so  glutinous  as  not  to  pass  through  a 
filter,  and  not  easily  through  a  common  strainer.  The  watery  de- 
coctions inspissated,  yield  a  large  proportion,  half  of  the  weight  of 
the  colocynth,  or  more,  of  a  mucilaginous  extract ;  which  purges 
strongly,  but  with  much  less  irritation,  and  greater  safety,  than  the 
colocynth  itself,  and  appears  to  be  the  best  preparation  obtainable 
from  this  drastic  drug.'' 

Thb  very  powerful  and  irritating  cathartic  is  the  KeXomSn  of 
the  ancient  Greeks,  and  the  Alhandal  of  the  Arabians.  If  was  fre« 
quently  employed  by  both  in  different  diseases,  though  not  without 
an  apprehension  of  danger,  from  the  violence  of  its  efiects,of  which 
various  instances  are  related.  In  doses  of  ten  or  twelve  grains  this 
substance  purges  with  great  vehemence,  frequently  producing  violent 
gripes,  bloody  discharges,  and  even  disordering  the  whole  system. 
Many  attempts,  therefore,  have  been  made  to  correct  its  virulence, 
by  the  addition  of  acids,  astringents,  and  the  like ;  but  these  seem 
to  answer  no  other  purpose  than  what  might  be  equally  effected  by 
a  reduction  of  the  dose.  *'  The  best  method  of  abating  its  virulence, 
without  diminishing  its  purgative  virtue,  seems  to  be  by  triturating 
it  with  gummy  farinaceous  substances,  or  the  oily  seeds,  which, 
without  making  any  alteration  in  the  colocynth  itself,  prevents  its 
resinous  particles  from  cohering,  and  sticking  upon  the  membranes 
of  the  intestines,  so  as  to  irritate,  inflame,  or  corrode  them. 

This  drastic  purgative  has  been  recommended  in  various  chronic 
complaints;  but  as  several  other  cathartics  have  all  the  advantages 
of  coloquintida,  and  may  be  used  with  more  safety,  its  use  is  now 
seldom  resorted  to^  especially  alone.  • 

iLewii.  Woodville,  Sckult. 
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sBcnoif  XXIV. 

Cohimbo. 
Cslambaw— PiUBM .  Lond. 

Ths  name  of  columbo^root  seems  to  have  bad  its  origin  in  the 
supposition'  that  it  was  brought  to  us  from  Ceylon ;  a  supposition 
atrengthened  by  its  possessing  the  name  of  the  principal  town  in  that 
island.  It  being  a  staple  export  of  the  Portuguese^  the  place  of 
growth  was  carefully  concealed,  and  the  plant  itself  unknown  to 
botanists  till  very  lately,  when  it  was  raised  at  Madras  from  a  root 
brought  to  Dr.  James  Anderson  of  that  place,  from  Mozambique. 
From  a  drawing  in  the  possession  of  the  Linnsean  Society,  the  plant 
appears  to  belong  to  the  natural  order  monospcrmum ;  but  the 
genus  cannot  yet  be  determined,  in  consequence  of  the  female 
flower  not  having  hitherto  been  seen.  It  is  brought  from  Columbo 
in  knobs  or  circular  pieces,  brown,  and  wrinkled  on  the  outer  sur- 
face, yellowish  within, and  consisting  of  cortical,  woody,  and  medul- 
lary lamina.  Its  smell  is  aromatic ;  its  taste  is  pungent,  and  nau- 
seously bitter. 

Practitioners  in  the  East  Indies  first  borrowed  the  use  of  this  root 
from  the  natives  of  those  countries  where  it  is  produced,  and  found 
it  of  great  service  in  most  disorders  of  the  stomach  and  bowels,  and 
especially  in  the  cholera,  so  fatal  in  hot  climates.  It  stopped  the 
▼ODjiting  in  this  complaint,  more  speedily  and  effectually  than  any 
olhar  medicine ;  an  eflfect  attributed  to  its  property  of  correcting 
the  putrid  disposition  of  the  bile.  With  this  intention  its  use  has 
been  recommended  by  Dr.  Percival ;  and  it  has  been  successfully 
used  in  this  country,  not  only  in  bilious  complaints,  but  in  various 
cases  of  dyspepsia. 

We  have  given  the  botanical  name  with  the  spelling  of  the  London 
College,  who  have  changed  Columba  into  Calumba.  We  see, 
however,  no  reason  for  this :  Columbo  is  the  usual  pronunciation 
and  orthography  of  the  Ceylonese  capital;  and  to  depart  from  this 
mode  is  to  make  an  unnecessary  deviation  from  the  established 
chemical  terms,  derived  from  the  same  quarter,  Columbium,  and 
Columbiie. 

[Tram.  Lin.  Soc,  Powell.  EdUor. 
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SECTION   XXV. 

Cardamom  Tree, 
EHtbaria  Cardamoroom. — Maton. 

This  has  hitherto  been  regarded  as  a  species  of  AmomuHi,  dis* 
tinguisbed  bj  the  trivial  ni*ne  of  repens;  to  which  genus  the  gin- 
ger *  and  grains  of  Paradise  plants  were  also  referred.  From  an 
accurate  description,  however,  of  the  plant  producing  this  valuable 
aromatic,  communicated  to  the  Linnaean  Society  by  Mr.  White, 
surgeon  of  Madras,  who  has  nevertheless  persevered  in  the  common 
error  of  regarding  it  as  an  amomum.  Dr.  Maton  has  arranged  it  as 
a  new  genus,  to  which  he  has  given  the  name  of  £lethana,  from.thc 
appellation  of  Elethari,  originally  bestowed  upon  this  tribe  by  Van 
Rhaede  in  his  Hortus  Malebaricus. 

The  root  is  perennial :  the  stalks  are  simple,  sheathy,  erect,  grow 
to  a  considerable  height,  and  beset  with  leaves,  which  are  lance- 
shaped,  large,  entire,  acutely  ribbed,  and  stand  alternately -upon  the 
sheaths  of  the  stalk :  the  flower  stalk  proceeds  immediately  from 
the  root,  and  creeps  along  the  ground ;  it  is  commonly  about  a  foot 
and  a  half  in  length,  articulated,  in  a  2ig-zag  form,  and  producing 
numerous  flowers,  which  are  placed  upon  divided  stipulated  pe- 
duncles, arising  from  the  articulations:  the  calyx  is  small,  and 
obscurely  divided  into  three  teeth  at  the  margin :  the  corolla  is 
monopetalous,  composed  of  a  narrow  tube,  divided  at  the  mouth 
into  four  segments ;  of  these  the  three  outermost  are  long,  narrow, 
uniform,  and  of  a  straw  colour,  but  the  central  one,  which  has  been 
considered  as  a  nectary,  is  large,  broad,  concave,  of  an  irregular  oval 
shape,  and  marked  with  violet-coloured  stripes:  the  fltament  is 
membraneous,  strap-shaped,  shorter  than  the  segments  of  the  corolla, 
to  the  top  of  which  the  antherse  is  joined :  the  germen  is  roundish, 
and  placed  below  ihe  insertion  of  the  tube  of  the  corolla  :  the  style 
is  filiform,  of  the  length  of  the  filament,  and  supplied  with  an  ob- 
tuse stigma :  the  capsule  is  triangular,  divided  into  three  cells  and 
valves,  containing  several  small  dark-coloured  seeds. 

This  plant  is  a  native  of  the  East  Indies,  and  according  to  Sonne- 

*  S«e  chap.  Ir.  sect,  xriii. 
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rat,  grows  abundantly  on  the  Malabar  coast :  it  differs  considerably 
from  the  Amomum  Cardamomum  of  Linnseus,  as  appears  by  the 
specific  character  he  has  given  it^  and  the  figures  to  which  it  is  refer- 
red to  in  his  Sj^cies  Plantanim.  Sonnerat,  who  first  discovered 
the  Amomum  repens,  and  on  whose  authority  it  is  considered  to 
afibrd  the  seeds  officinally  known  by  the  name  of  Cardamomum 
minus,  informs  us,  that  this  plant  abounds  so  plentifully  on  a  cer- 
tain mountain  on  the  coast  of  Malabar,  that  it  is  called  the 
Mountain  of  Cardamoms,  from  which  all  India  is  supplied  with  the 
seeds. 

The  Cardamoms  imported  into  Europe  have  been  distinguished 
by  the  names  Cardamomum  miyus,  medium,  and  minus ;  the  dis- 
tinction depending  upon  the  respective  sizes  of  their  seeds ;  but  the 
different  species  from  which  the  two  former  are  said  to  have  been 
produced,  are  so  imperfectly  described,  and  their  botanical  histories 
so  confused,  that  we  are  unable  to  give  any  satisfactory  information 
concerning  them  ;  and  whether  the  Amomum  verum  of  the  ancient 
Greek  writers  is  referable  to  our  cardamom,  seems  also  equally 
uncertain. 

The  seeds  of  the  cardamomum  minus,  which  are  now  generally 
preferred  for  medicinal  purposes,  are  brought  to  us  in  their  cap- 
sules, or  husks,  by  which  they  are  preserved;  for  they  soon  lose  a 
part  of  their  flavour  when  freed  from  this  covering.  "  Their  virtue 
19  extracted  not  only  by  rectified  spirit,  but  almost  completely  by 
water  also ;  with  this  difference,  that  the  watery  infusion  is  cloudy 
or  turbid,  the  spirituous  clear  and  transparent.  Scarcely  any  of 
the  aromatic  seeds  give  out  so  much  of  their  warmth  to  watery  men- 
strua, or  abound  so  much  with  gummy  matter,  which  appears  to 
be  the  principle  by  which  the  aromatic  part  is  made  dissoluble  in 
water :  the  infusion  is  so  mucilaginous,  even  in  a  dilute  state,  as 
hardly  to  pass  through  a  filter.'^ 

''  In  distillation  with  water  a  considerable  quantity  of  essential 
oil  separates  from  the  watery  fluid,  of  a  pale  yellowish  colour,  in 
smdl  exactly  resembling  the  Cardamoms,  and  of  a  very  pungent 
taste :  the  remaining  decoction  is  disagreeably  bitterish,  and  mucip 
Uginous.  On  inspissating  the  tincture  made  of  rectified  spirit,  a 
part  of  the  flavour  of  the  Cardamoms  arises  with  the  spirit ;  but  the 
greatest  part  remains  behind,  concentrated  in  the  extract,  which 
smells  moderately  of  the  seeds,  and  has  a  pungent  aromatic  taste. 
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very  durable  in  the  moutb,  and  rather  more  grateful  than  that  of 
the  seeds  in  substance." 

Cardamom  seeds,  on  being  chewed,  impart  a  glowing  aromatic 
warmth,  and  grateful  pungency  :  they  are  supposed  gently  to  sti- 
mulate the  stomach,  and  prove  cordial,  carminative^  and  antispas- 
modic, but  without  that  irritation  and  heat  which  many  of  the  other 
spicy  aromatics  are  apt  to  produce.  We  are  told  by  Sonnerat,  that 
the  Indians  use  them  much,  and  believe  them  to  strengthen  the  sto- 
mach, and  assist  digestion.  Physicians  however  consider  Cardamoms 
merely  as  an  aromatic^  and  prescribe  them  in  conj^mction  with  other 
medicines^  which  they  are  intended  to  correct  or  assist. 

[JVans,  lAn,  Soc.  Sannerai,  Woodville,  Lewis. 


SKCTION  XXVI. 

Gum  Ammoniac  Plant. 
Heracleam  Oammiferom. — Wildbn. 

Though  we  have  assigned  the  gum  ammoniac  tree  to  this  genus 
of  Mr.  Wildenow,  originally  known  by  the  name  of  Cowparsnip ; 
there  is  still  a  doubt  upon  the  subject.  The  plant  described  for  the 
first  time  in  the  Hortus  Berolinensis  *  of  this  author  was  raised  by 
him,  in  the  Royal  Garden  at  Berlin,  from  seeds  taken  out  of  the 
ammoniacum  of  the  shops,  which,  it  is  well  known,  often  contains 
them.  Dr.  Wildenow  declares  himself  to  be  satisfied,  that  this  is  the 
source  of  this  valuable  drug,  though  he  has  not  been  able  to  obtain 
it  from  the  plant  thus  produced ;  and  the  seeds  employed  may  there- 
fore have  belonged  to  another  tribe. 

Woodville  does  not  pretend  to  appropriate  it ;  and  only  speaks  of 
it  as  follows :  "  This  concrete  gummy-resinous  juice  is  composed  of 
little  lumps,  or  tears,  of  a  milky  whiteness :  the  external  parts  of 
the  mass  are  yellowish  or  brownish,  and  the  white  tears  change  to 
the  same  colour  on  being  exposed  fpr  some  time  to  the  air. 

We  have  hitherto  had  no  information  concerning  the  plant  which 
produces  this  drug,  nor  of  the  manner  in  which  it  is  obtained : 
judging  however  from  the  seeds  and  pieces  of  an  umbelliferous 
plant,  with  which  it  is  often  intermixed,  there  is  no  doubt  of  its 
being  the  produce  of  a  vegetable  of  this  kind  :  and  as  ammoniacum 

•  Tom.  L  PI.  68,  54. 
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is  ireiy  tQilogous  to  galbanum,  the  former,  as  well  as  the  latter,  is 
probably  procured  from  a  species  of  the  Bubon.  According  to  the 
ancient  account  of  this  drug,  it  was  produced  in  the  west  of  Egypt, 
where  the  famous  temple  of  Jupiter  Ammon  formerly  stood,  now 
the  kingdom  of  Barca«  At  present  it  is  broug:ht  here  from  Turkey, 
and  from  the  East  Indies. 

Amrooniacum  has  a  strong  and  somewhat  ungrateful  smell,  and  a 
nauseous  sweetish  taste,  followed  by  bitterness.  Its  efiects  are 
sknilar  to  those  of  galbanum,  or  rather  of  assafcetida,  but  it  has  been 
generally  preferred  to  either  of  these  for  resolving  obstructions  of 
the  lungs ;  hence  it  is  chi^y  employed  in  asthmas  and  difficulty  of 
expectoration.    In  large  doaes  it  opens  the  bowels. 

iWiidenaw.  Woodvilie.  P<ywdL 

S9CTIPN   XXVII. 

Oil  qf  Cajuput  Tree. 
Melaktoca  Cigapati. 

Tub  genus  from  which  this  elegant  aromatic  is  obtained,  is  deci- 
sively settled ;  but  there  is  still  some  doubt  as  to  the  species.  By 
Linnasus  and  his  son  it  was  referred, to  Melaleuca  Leucadendron^ 
and  their  authority  has  had  an  extensive  influence.  This  tree,  ob- 
serves Dr.  Woodville,  rises  with  a  long  flexible  trunk,  sending  off 
irregular  ascending  branches,  covered  with  a  pale  thick  lamellated 
tough  bark.  Leaves  linearly-lanceolate,  entire,  smooth,  dense, 
fivenierved,  ash  coloured,  odorous,  alternate,  on  short  footstalks. 
Flowers  while,  sessile,  in  long  subterminal  spikes.  Bracts  floral, 
minute,  ovate,  pointed.  Calyx  tubular,  five  parted,  deciduous,  of  a 
browniah  red.  Coral  of  five  peuls,  roundish,  concave,  much 
kmger  than  the  calyx*  Filaments  about  forty,  united  at  the  base 
in  five  or  six  bundles,  long,  capillary,  unequal,  inserted  in  the  tube 
of  the  calyx,  and  furnished  with  small  ovate  incumbent  anthers. 
Germ  below,  roundish.  Style  filiform,  somewhat  swelled  at  the 
stigma.  Capsule  roundish,  three  celled,  three  valved,  opening  at 
the  apex,  and  half  inclosed  by  the  calyx.  Seeds  numerous,  oblong, 
small,  compressed,  angular. 

It  is  a  native  of  India,  where  it  commonly  grows  in  the  woods: 
a  very  perfect  botanical  specimen  of  it  is  to  be  found  in  the  her- 
harium  of  Sir  Joseph  Banks.     The  narrow  leaved  variety  of  this 

VOL.  r.  p 
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species  was  introduced  into  the  royal  garden  at  K^in  1775,  from 
New  Caledonia,  by  J.  R.  Forster,  L.L.D. 

The  origin  of  ciyuput  oil,  or  the  vegetable  from  which  it  is  ob- 
tained, was  long  unknown,  and  continued  a  matter  of  conjecture. 
As  this  essential  oil  is  said  to  be  somewhat  similar  in  flavour  and 
odour  to  the  cardamom,  an  opinion  very  generally  prevailed,  that 
it  was  procured  from  a  species  of  it.  It  is  now  however  clearly 
proved  to  be  derived  from  the  Melaleuca  Leucadendron,  as  ob« 
served  by  Linnaeus  in  1773,  and  since  confirmed  by  his  sod  in  the 
supp.  plant. 

Dr.  Powell,  however,  the  translator  of  the  recent  London  Phar- 
macopoeia, observes  that  *'  it  appears  from  specimens  of  the  tree 
yielding  the  true  cajuputi,  sent  home  by  Mr.  Christopher  Smith, 
that  the  species  is  different,  and  referable  to  table  17  of  Tomkins's 
Herbarium  ambrinense.  Vol.  II,  and  not  to  the  author's  arbor  alba, 
table  16.  Aflet*  a  careful  examination  of  specimens  in  Sir  Joseph 
Banks's  and  other  collections,  by  Br.  Maten,  and  of  those  in  the 
Linnsean  Herbarium  by  Dr.  Smith,  we  are  authorized  to  consider 
the  tree  which  yields  the  above  oil,  as  a  new  species :  and  from  the 
name  of  its  medicinal  product,  those  gentlemen  have  agreed  ta  give 
it  the  appellation  of  M.  Cs^uputi/' 

That  the  leaves  of  this  tree  have  an  aromatic  odour,  resembhi^ 
that  of  cardamom  seed,  aud  afford,  by  distillation,  a  fragrant  essen- 
tial oil,  manifesting  this  aromatic  principle  still  more  strongly,  is  as- 
serted by  Valentyn  and  Rumphius ;  but  as  they  called  the  oil  by 
DO  peculiar  name,  it  was  not  recognized  as  the  ciyuput  oil  until 
some  of  these  leaves  were  sent  to  Amsterdam,  where,  upon  being 
subjected  to  distillation,  an  oil  was  obuined,  agreeing,  in  every  re- 
spect, with  that  of  the  best  ctguput*.  This  essential  oil  appears  to 
be  lodged  in  the  minute  glands  or  vesicles  of  the  leaves^  analogously 
to  that  of  the  by  pericum  perforatumf. 

Cajuput  oil,  (called  also  Oleum  Wittnebianum,  from  Wittnebeo, 
who  gave  an  accouot  of  the  process  for  obtaining  it,)  though  un- 


•  Vide  Nieuwe  vaderiandicke  Zetter-O^ingm.  P,  8.n.  8.  bladM,  104. 

t  The  leafet  of  this  melaleuca,  according  to  De  Looreiro,  are  an  oseliil  medi- 
cine ;  he  says,  tbcy  are  **  attennant,  strengthening,  stomachic,  diuretic,  emmena- 
gogae,  and  of  scnrice  in  obstmctiont  of  the  liTcr,  dropsj,  debility  of  the  stomachy 
and  djspnoM. 
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known  in  Britain^  is  now  admitted  into  the  Materia  Medica  of  all 
the  principal  foreign  pharmacopoeias. 

It  is  imported  into  Europe  from  the  East  Indies,  and  is  distilled 
chiefly  in  the  island  of  Banda.  Thunberg  *  says  that  it  has  the 
appearance  of  an  inflammable  spirit,  of  a  green  colour,  and  so  com- 
pletely volatile  that  it  evaporates  entirely,  leaving  no  residuum ;  its 
odour  is  of  the  camphoraceous  kind,  with  a  terebinthinate  admix- 
ture :  when  it  is  applied  to  the  nostrils  copiously,  its  smell  is  at 
first  ungrateful,  but  in  a  small  quantity,  or  at  a  distance,  its  odour 
is  very  agreeable.  Goetz  f,  on  the  contrary,  says  it  is  limpid,  or 
rather  yellowish,  and  that  on  being  kept  in  a  phial  not  closely  corked, 
it  difluses  at  first  a  pleasant  odour,  which  gradually  changes  to  one 
somewhat  like  that  of  turpentine,  and  at  length  becomes  similar  to 
that  of  savine.  Its  taste,  he  says,  is  aromatic,  and  approaching  to 
that  of  the  oil  of  rosemary.  A  single  drop,  applied  to  the  temples, 
produces  a  peculiar  sensation  in  the  interior  canthus  of  the  eyes,  and 
excites  tears,  which  he  considers  as  the  most  certain  criterion  of  the 
genuineness  of  the  oil.  From  its  exorbitant  price  it  is  frequently 
adulterated,  and  therefore  is  seldom  found  in  perfect  purity  in 
Europe. 

Cajuput  oil  appears  to  be  a  powerful  medicine,  and  is  much 
esteemed  in  Germany,  as  well  as  in  India,  in  the  character  of  a  ge- 
neral remedy  in  chronic  and  painful  complaints ;  it  is  used  for  the 
same  purposes  for  which  we  employ  the  officinal  ethers,  to  which  it 
seems  to  have  a  considerable  affinity ;  the  cajuput  however  is  more 
potent  and  pungent :  taken  into  the  stomach,  in  the  dose  of  five  or 
six  drops,  it  heats  and  stimulates  the  whole  system,  proving  at  the 
same  time  a  very  certain  diaphoretic,  by  which  probably  the  good 
efiects  it  is  said  to  have  in  dropsies  and  intermittent  fevers,  are  to  be 
explained.  For  its  efficacy  in  various  spasmodic  and  convulsive 
afiectioos,  it  is  highly  esteemed ;  and  nun^erous  instances  of  its  sue- 
cessful  employment  are  published  by  different  authors  }.  It  has 
been  also  used  both  internally  and  externally  with  much  advantage 
in  several  other  obstinate  disorders,  as  palsy,  hypochondrical  and 
bysterical  afiections,  deafness,  defective  vision,  tooth-ach,  gout. 


•  In  ret.  Acad,  Handl.  178«.  p,  «28.  f  Comm,  Nor,  1731.  p,  6. 

X  Tb«M!  are  respectively  cited  by  Murray,  to  wbote  work  we  refer  tbote  readers 
wbo  m'uh  for  a  fuller  accouDt  of  tbis  article. 
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rheumatism,    menstrual  obstructions,  herpetic  eruptions,   &c.   of 
which  Thunberg  gives  a  particular  relation*. 
The  dose  is  from  two  to  six  and  even  twelve  drops. 

SBCTION   XXVIII.' 

Assa-Faiida  Plant. 
Ferata  astafoetida.— Wild. 

The  ferula  or  fennel  genus  comprises  nine  or  ten  known  species, 
of  which  the  assafoetida  is  one,  though  there  is  a  doubt  as  to  which, 
and  it  is  ingeniously  conjectured  by  Sir  Joseph  Banks,  that  this 
powerful  and  offensive  gum-resin  is  yielded  by  several  of  them. 
Though  assafoetida  was  formerly  in  great  estimation,  both  as  a  me- 
dicine and  a  sauce,  yet  we  had  no  particular  account  of  the  plant 
till  Kaempfer  returned  from  his  travels  in  Asia,  and  published  his 
Amoenitates  Exoticse  in  the  beginning  of  the  present  century.  As 
he  saw  the  plant  growing,  and  describes  it  from  bis  own  observation, 
we  have  collected  the  following  general  description  from  the  history 
he  has  given : 

It  is  a  native  of  Persia,  the  root  is  perennial,  tapering,  ponderous, 
and  increases  to  the  size  of  a  man's  arm  or  leg,  covered  with  a 
blackish  coloured  bark,  and  near  the  top  beset  with  many  strong 
rigid  fibres ;  the  internal  substance  is  white,  fleshy,  and  abounds 
with  a  thick  milky  juice,  yielding  an  excessively  strong  fetid  allia- 
ceous smell;  the  stalk  is  simple,  erect,  straight,  round,  smooth, 
striated,  herbaceous,  about  six  or  seven  inches  in  circumference  at 
the  base,  and  rises  luxuriantly  to  the  height  of  two  or  three  yards,  or 
higher  t ;  radical  leaves  six  or  seven,  near  two  feet  long,  bipinnated, 
pinnules  alternate,  smooth,  variously  sinuated,  lobed,  and  sometimes 
lance-shaped^  of  a  deep  green  colour,  and  fetid  smell ;  the  umbels 
are  compound,  plano-convex,  terminal,  and  consist  of  many  rays; 
the  seeds  are  oval,  flat,  foliaceous,  of  a  reddish  brown  colour,  rough, 
marked  with  three  longitudinal  lines,  have  a  porraceous  smell,  and 

*  L,  e.  The  odour  of  c^upat  oil  it  remarkably  dettroctive  to  iotects ;  a 
few  drops,  id  a  cabinet  or  drawer,  wherein  animal  or  Tegetable  tpecimens  of 
natural  history  are  kept  in  a  dried  state,  have  on  this  aocoant  been  found  rery 
asefql. 

f  Caulit,  in  orgyjc,  sesquioi^s,  Tel  majorem  longitodinem  luxorioii  ex- 
snrgens,  crassite  in  imo  quanta  manus  complex<iffl  snperat. 
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a  sharp  bitter  taste;  the  petab  Ksmpfer  did  not  see,  but  supposes 
them  in  number  five^  minute,  and  white. 

This  plant  is  said  to  vary  much  according  to  the  situation  and 
soil  in  which  it  grows,  not  only  in  the  shape  of  the  leaves,  but  in 
the  peculiar  nauseous  quality  of  the  juice  which  impregnates  them ; 
this  becomes  so  far  altered  that  they  are  sometimes  eaten  by  the 
goats. 

Assafoetida  is  the  concrete  Juice  of  the  root  of  this  plant,  which  is 
procured  in  the  following  manner  on  the  mountains  in  the  provinces 
of  Chorasaan  and  Laar  in  Persia.  At  that  season  of  the  year  when 
the  leaves  begin  to  decay,  the  oldest  plants  are  selected  *  for  this 
purpose.  First  the  firm  earth  which  encompasses  the  root,  is  ren- 
dered light  by  digging,  and  part  of  it  cleared  away,  so  as  to  leave 
a  portion  of  the  upper  part  of  the  root  above  the  ground ;  the 
leaves  and  stalk  are  then  twisted  off  and  used  with  other  vegetables 
for  a  covering  to  screen  it  from  the  sun,  and  upon  this  covering  a 
stone  is  placed  to  prevent  the  winds  from  blowing  it  down :  in  this 
state  the  root  is  left  for  forty  days,  afler  which  the  t:overing  is  re- 
moved, and  the  top  of  the  root  cut  off  transversely ;  it  is  then 
screened  again  from  the  sun  &r  forty-eight  hours,  which  is  thought 
a  sufficient  time  for  the  juice  to  exude  upon  the  wounded  surface  of 
the  root,  when  the  juice  is  scraped  off  by  a  proper  instrument,  and 
exposed  to  the  sun  to  harden :  this  being  done,  a  second  transverse 
section  of  the  root  is  made,  but  no  thicker  than  is  necessary  to  re- 
move the  repaining  superficial  concretions,  which  would  otherwise 
obstruct  the  farther  effusion  of  fresh  juice ;  the  screening  is  then 
again  employed  for  forty-eight  hours,  and  the  juice  obtained  a 
second  time^  as  before-mentioned.  In  this  way  the  Assafoetida  is  , 
eight  times  repeatedly  collected  from  each  root ;  observing,  how- 
ever, that  after  every  third  section,  the  root  is  always  suffered  to 
renuiin  unmolested  for  eight  or  ten  days,  in  order  that  it  may  re- 
cover a  sufficient  stock  of  juice.  Thus,  to  exhaust  one  root  6f  its 
juice,  computing  from  the  first  time  of  collecting  it  to  the  last,  a 
period  of  nearly  six  weeks  is  required ;  when  the  root  is  abandoned^ 
and  soon  perishes. 

The  whole  of  this  business  is  conducted  by  the  peasants  who  live 
in  the  neighbourhood  of  the  mountains  where  the  drug  is  procured ; 

*  Radui  4|iiadriciiaid  minor  parum  lactcscit  et  nunqoan  secatur. 
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aad  as  they  collect  the  juice  from  a  nmnber  of  roots  at  the  same 
time,  and  expose  it  in  one  common  place  to  harden,  the  ran  soon 
gives  it  that  consistence  and  appearance  in  which  it  is  imported  into 
Europe. 

Assafoetida  has  a  bitter,  acrid,  pungent  taste,  and  is  irell  knowb 
by  its  peculiar  nauseous  fetid  smell,  the  strength  of  which  is  the 
surest  test  of  its  goodness ;  this  odour  is  extremely  volatile,  and  of 
course  the  drug  loses  much  of  its  efficacy  by  keeping.  According 
to  KflBmpfer's  account,  the  juice  is  infinitely  more  odorate  when 
recent,  than  when  in  the  state  brought  to  us:  Affirmare  ausim^ 
unam  dracbmam  recens  effusam,  majorem  spargere  fstorem,  quim 
centum  libras  vetustioris  quern  siccum  venundant  aromatarii  nos- 
trates.  "  We  have  this  drug  in  large  irregular  masses  of  a  hetero- 
geneous appearance,  composed  of  various  shining  little  kimps  or 
grains,  which  are  partly  whitish,  partly  of  a  brownish  or  reddish, 
and  partly  of  a  violet  hue.  Those  masses  are  accounted  the  best 
which  are  clear,  of  a  pale  reddish  colour,  and  variegated  with  a 
great  number  of  6ne  white  tears.  Assafoetida  is  com]K>sed  of  a 
gummy  and  a  resinous  substance,  the  first  ro  largest  quantity.  Its 
smell  and  taste  reside  in  the  resin,  winch  is  readily  dissolved  and 
extracted  by  pure  spirit,  and,  in  a  great  part,  along  with  the 
gummy  fnatter,  by  water  *.'* 

Assafoetida  is  a  medicine  in  very  general  use,  and  is  certainly  a 
more  eflScacious  remedy  than  any  of  the  other  fnid  gums:  it  is 
most  commonly  employed  in  hysteria,  hypochondriasis,  some  symp- 
toms of  dyspepsia,  flatulent  colics,  and  in  most  of  those  diseases 
termed  nervous :  but  its  chief  use  is  derived  from  its  antispasmodic 
effects :  and  it  is  thought  to  be  the  most  powerful  remedy  we  possess 
for  those  peculiar  convulsive  and  spasmodic  affections  which  ofWn 
tecur  in  the  first  of  these  diseases,  both  taken  into  the  stomach  and 
in  the  way  of  enema.  It  is  also  recommended  as  an  emmenagogue, 
anthelminthic,  expectorant  f,  antiasthmatic,  and  anodyne.  Where 
we  wish  it  to  act  immediately  as  an  aiVtbpafsmodic,  it  should  be 
tised  in  a  fluid  fbrm,  as  that  of  a  tincture. 

Dr.  Hope  has  the  credit  of  having  first  cultivated  the  assafo^ida 


•  See  Lewis's  Mat.  Med. 
f  Dr.  CuUeD  prefers  it  to  tbc  Gum  AmmoD  as  an  expectorant.    Assafoetida 
sboold  therefore  have  a  doable  advantage  in  spasmodio  asthmas. 
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pknt  in  Britaio^  if  not  in  Europe^  from  seeds  sent  to  his  friend 
Dr.  Gttthrie  of  St  Petersburg,  from  the  mountains  of  Ghiam,  in* 
Persia :  but  the  plant  at  present  regarded  as  genuine  is  a  diflbrent 
species,  a  native  of  the  north;  the  former  is  now  denominated  Fe- 
mlar  Persioe. 

[Amasniiaiet.  Exoticw.   Wildenow.  Woodvilk, 


SECTION   XXIX. 

opium  Plant. 
Paparer  SomDifernm. — ^Wildbn. 

Thh  poppy  genus  contains  nine  species,  of  which  two  are  em- 
ployed in  medicine.  1.  P.  rhceas,  or  wild  globular^beaded  poppy, 
common  to  our  corn-fields,  and  flowering  in  Jime  or  July,  the 
flowers  of  which  are  said  to  be  slightly  anodyne,  but  which  are 
chiefly  made  use  of  on  account  of  their  elegant  red  hue,  being  for 
tbe  sake  of  the  hue  boiled  and  preserved  as  a  syrup ;  and  ^  P.  som- 
Diferum,  the  article  immediately  before  us.  The  root  of  this  is 
annual,  tapering,  and  branched  ;  the  stalk  is  round,  smooth,  erects 
often  branched,  of  a  glaucous  green  colour,  and  rises  two  or  three 
feet  in  height ;  the  leaves  are  alternate,  large,  ovate,  lobed^  smooth, 
deeply  cut  into  various  segments,  and  closely  embrace  the  stalk; 
the  flowers  are  very  large,  terminal,  and  usually  whit£  or  purplish ; 
tbe  calyx  consists  of  two  leaves,  which  are  :ovate,  smooth,  concave, 
bifid,  and  fall  off  on  the  opening  of  the  flower :  the  corolla  consists 
of  four  petals,  which  are  large,  roundish,  entire,  undulated ;  the 
filaments  are  numerous,  slender,  much  shorter  than  the  corol,  and 
furnished  with  oblong,  ^rect,  compressed  anthers ;  tbe  germ  is 
large,  globular,  and  upon  it  is  placed  the  stigma,  which  is  large,  flat, 
radiated,  and  forms  a  kind  of  crown ;  the  capsule  is  one-celled, 
smooth,  divided  half  way  into  many  cells,  which  open  by  several 
apertures  beneath  the  crown,  and  contain  very  nunaerous  small 
white  seeds.  It  is  a  native  of  England,  usually  growing  in  neglected 
f^ardens  or  uncultivated  rich  grounds,  and  flowers  in  July  and 
August. 

This  species  is  said  to  have  been  named  white  poppy  from  th$ 
whiteness  of  its  seeds ;  a  variety  of  it,  however,  is  well  known  to 
produce  black  seeds:   the  double-flowered  white  poppy  is  also 
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anoibcr  variety ;  but  for  medicinal  purpotes  any  of  these  nay  be 
employed  indiscriminately^  as  we  are  not  able  to  discofer  tl|e  least 
difference  in  their  sensible  qualities  or  efiects. 

The  seeds,  according  to  some  authors,  possess  a  narcotic  power ; 
but  there  is  no  foundation  for  this  opinion :  they  consist  of  a  simple 
farinaceous  matter,  united  with  a  bland  oil,  and  in  many  countries 
are  eaten  as  food.  As  a  medicine^  they  have  been  usually  given  in 
the  form  of  emulsion,  in  catarrhs  stranguaries,  &c. 

The  heads  or  capsules  of  the  poppy,  which  are  directed  for  use 
in  the  Pharmacopceias,  like  the  stalks  and  leaves  have  an  unplea- 
sant smell,  somewhat  like  that  of  opium,  and  an  acrid  bitterish 
taste.  Both  the  smell  and  taste  reside  in  a  milky  juice,  which 
more  especially  abounds  in  the  cortical  part  of  the  capsules,  and  in 
its  concrete  state  constitutes  the  officinal  opium.  These  capsules 
are  powerfully  narcotic,  or  anodyne;  boiled  in  water,  they  iospart 
to  the  menstruum  their  narcotic  juice,  together  with  the  other  juices 
which  they  have  in  common  with  vegetable  matters  in  general* 
The  liquor,  strongly  pressed  out,  sufiered  to  seUle,  clarified  with 
whites  of  eggs,  and  evaporated  to  a  due  consistence,  yields  an  ex* 
tract  which  is  about  one-fifth  or  one-sixth  of  the  weight  of  the  heeds* 
This  possesses  the  virtues  of  opium,  but  requires  to  be  given  in  double 
its  dose  to  answer  the  same  intention,  which  it  is  said  to  perform 
without  occasioning  a  nausea  and  giddiness^tbe  usual  efiects  of  opium. 
This  extract  was  first  recommended  by  Mr.  Amot ;  and  a  similar 
one  is  now  received  in  the  Edinburgh  Pharmacopoua.  It  is  fooad 
very  convenient  to  prepare  the  syrup  from  this  extract,  by  dissoir* 
ing  one  dram  in  two  pounds  and  a  half  of  simple  syrup.  The  sy- 
rupus  papaveris  albi,  as  directed  by  both  colleges,  is  a  useCul  aiio^ 
dyne,  and  often  succeeds  in  procuring  sleep,  where  opium  fails;  it 
is  more  especially  adapted  to  chiklren.  White  poppy  heads  are 
also  used  externally  in  fomentations,  either  alone,  or  more  frequently 
added  to  the  decoctum  pro  fomento.  ' 

Opium,  as  we  have  already  observed,  is  obtained  from  the  heads 
or  capsules  of  this  species  of  poppy,  and  is  imported  into  Europe 
from  Persia,  Arabia,  and  other  warm  regions  of  Asia.  The  manner , 
in  which  it  is  collected  has  been  described  long  ago  by  Kssmpfer 
and  others ;  but  the  most  circumstantial  detail  of  the  culture  of 
the  poppy,  and  the  method  of  procuring  the  opium  from  it,  is  that 
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f\ren  by  Mr.  Kerr^  as  practwed  in  the  province  of  Baha :  he  says, 
'*  The  field  being  well  prepared  by  the  plough  and  harrow,  and 
reduced  to  an  exact  level  superficies,  it  is  then  divided  into  quad- 
mogular  areas  of  seven  feet  long,  and  five  feet  in  breadth,  leaving 
two  feet  of  interval,  which  is  raised  five  or  six  inches,  and  excavated 
into  an  aqueduct  for  conveying  water  to  every  area,  for  which  pur- 
pose they  have  a  well  in  every  cultivated  field.  The  seeds  are 
sown  in  October  or  November.  The  plants  are  allowed  to  grow 
six  or  eight  inches  distant  from  each  other,  and  are  plentifully  sup- 
plied  with  water.  When  the  young  plants  are  six  or  eight  inches 
high,  they  are  watered  more  sparingly.  But  the  cultivator  strews  all 
over  the  areas  a  nutrient  compost  of  ashes,  human  excrements,  cow- 
dung,  and  a  large  portion  of  nitrous  earth,  scraped  from  the  highways 
and  old  mud  walU.  When  the  plants  are  nigh  flowering,  they  are 
watered  profusely,  to  increase  the  juice. 

"  When  the  capsules  are  half  grown,  no  more  water  is  given,  and 
they  begin  to  collect  the  opium. 

''  At  sun-set  they  make  two  longitudinal  double  incbions  upon 
each  half-ripe  capsule,  passing  from  below  upwards,  and  taking 
care  not  to  penetrate  the  internal  cavity  of  the  capsule.  The  inci- 
sions are  repeated  every  evening  until  each  capsule  has  received  six 
or  eight  wounds ;  they  are  then  allowed  to  ripen  their  seeds.  The 
ripe  capsules  afibrd  little  or  no  juice.  If  the  wound  was  made  in 
the  heat  of  the  day,  a  cicatrix  would  be  too  soon  formed.  The  night 
dews,  by  their  mouture,  favour  the  extillation  of  the  juice. 

**  Early  in  the  morning,  okl  women,  boys,  and  girls,  collet  the 
juice  by  scraping'  it  otf  the  wounds  with  a  small  iron  scoop,  and 
deposit  the  whole  in  an  earthen-pot,  where  it  is  worked  by  the  hand 
in  the  open  sunshine,  umil  it  becomes  of  a  considerable  spissitude. 
It  is  tbm  formed  into  cakes  of  a  globular  shape,^  and  about  four 
poonds  in  weight,  and  laid  into  little  earthen  basins,  to  be  further 
exsiccated,  lliese  cakes  are  covered  over  with  the  poppy  or  to- 
bacco leaves,  and  dried  until  they  are  fit  for  sale.  Opium  is  fre- 
quently adulterated  with  cow*dung,  the  extract  of  the  poppy  plant 
|Kocured  by  boiling,  and  various  other  substances  which  they  keep 
in  secresy.'' — "  Opium  is  here  a  considerable  branch  of  commerce. 
There  are  about  SOOflOO  pounds  of  it  annually  exported  from  the 
Ganges.'* 


Digitized  by  VjOOQ IC 


218  MEDICINAL  PLANTS. 

It  appears  to  us  highly  probable,  that  the  white  poppy  might  be 
cultivated  for  the  purpose  of  obtaining  opium  to  great  advantage  in 
Britain.  Alston  says,  "  the  milky  juke,  drawn  by  incidon  from 
poppy-heads,  and  thickened  either  in  the  sun  or  shade,  even  in  this 
country,  has  all  the  characters  of  good  opium,  its  colour,  consistence, 
taste,  smell,  faculties,  phaenomena,  are  all  the  same;  only  if  care* 
fully  collected,  it  is  more  pure  and  more  free  of  feculendes.'* 

Similar  remarks  have  also  been  made  by  others,  to  which  we  may 
add  those  of  our  own ;  for  during  a  late  summer,  we  at  difierent 
times  made  incisions  in  the  green  capsules  of  4he  white  poppy, 
from  which  we  collected  the  juice,  which  soon  acquired  a  due  cori* 
sistence,  and  was  found,  both  by  its  sensible  qualities  and  effects,  to 
be  very  pure  opium. 

Opium,  called  also  Opium  Thebaicum,  from  being  anciently  pre- 
pared chiefly  at  Thebes,  has  been  a  celebrated  medicine  from  the 
remotest  Umes.  It  difiers  from  the  Meconium,  which  by  the  ancients 
was  made  of  the  expressed  juice  or  decoction  of  the  poppies. 

Opium  is  imported  into  Europe  in  flat  cakes,  covered  with  leaves, 
to  prevent  their  sticking  together :  it  has  a  reddish  brown  colour^ 
and  a  strong  peculiar  smell ;  its  taste  at  first  is  nauseous  and  bitter, 
bnt  soon  becomes  acrid,  and  produces  a  slight  warmth  in  the  mouth ; 
a  watery  tincture  of  it  forms  an  ink,  with  a  chalybeate  solution. 
According  to  the  experiments  of  Alston,  it  appears  to  consist  of 
about  five  parts  m  twelve  of  gummy  matter,  four  of  resinous  matter, 
and  three  of  earthy,  or  other  indissoluble  impurities. 

The  use  of  this  celebrated  medicine,  though  not  known  to  Hip- 
pocrates, can  ^be  clearly  traced  back  to  Diagoras,  who  was  nearly 
his  ootemporary,  and  Its  importance  has  ever  since  been  gradually 
advanced  by  succeeding  physicians  of  different  nations.  Its  exten- 
sive practical  utility,  however,  has  not  been  long  weU  understood ; 
and  in  this  country,  perhaps,  may  be  dated  from  the  time  of  Syden- 
ham. Opium  is  the  chief  narcotic  now  employed ;  it  acts  directly 
upon  the  nervous  power,  diminishing  the  sensibility,  irritability,  and 
mobility  of  the  system ;  and,  according  to  a  late  ingenious  author, 
in  a  certain  manner  suspending  the  motion  of  the  nervous  fluid,  to 
and  from  the  brain,  and  thereby  inducing  sleep,  one  of  its  principal 
effects.  From  thb  sedative  power  of  opium,  by  which  it  allays 
pain,  inordinate  action,  and  restlessness,  it  naturally  follows,  tbat  it 
may  be  employed  with  advantage  in  a  great  variety  of  diseases. 
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Indeed,  there  is  sctrcely  any  disorder  in  which,  uader  some  circucn-' 
stances,  its  use  is  not  found  proper ;  and  though  in  mMiy  cases  it 
fails  of  producing  sleep,  yet  if  taken  in  a  foil  dose,  it  occasions  a 
pleasant  tranquillity  of  mind,  and  a  drowsiness  which  approaches 
to  sleep,  and  which  always  refreshes  the  patient.  Besides  the  seda* 
tive  power  of  opium,  it  is  known  to  act  more  or  less  as  a  stimulant, 
exciting  the  motion  of  the  blood ;  but  this  increased  action  has  been 
ingeniously,  and,  as  we  think,  rationaMy  ascribed  to  that  general 
law  of  the  animal  ceconomy,  by  which  any  noxious  influence  is  re- 
sisted by  a  consequent  reaction  of  the  system.  By  a  certain  con** 
joined  efiort  of  this  sedative  and  stimulant  efiect,  opium  has  been 
tbovght  to  produce  intoxication,  a  q«ality  for  whi<^  it  is  much  used 
in  eastern  countries. 

Hie  requisite  dose  of  opium  varies  in  diflereat  persons,  andindif* 
ferent  states  of  the  same  person.  A  quarter  of  a  grain  will  in  one 
adnlt  produce  e^i^ts  which  ten  times  the  quantity  will  not  do  in 
another ;  and  a  dose  that  might  prove  fata}  in  cholera  or  cholic, 
would  not  be  perceptible  in  many  cases  of  tetanus  or  mania.  The 
lowest  fatal  dose,  to  those  unaccustomed  to  take  it,  seems  to  be  about 
four  grams ;  bet  a  dangerous  dose  is  so  apt  to  produce  vomiting,  that 
it  baa  seldom  time  to  occasion  death.  Wlien  giivea  ia  too  small  a 
dose,  it  oAen  produces  dsitorbed  sleep,  and  other  disagreeiJ^le 
consequences ;  and  m  some  cases  ft  seems  impossible  to  be  made  to 
agree  in  any  dose  or  form.  OHen,  on  the  other  hand,  from  a  dmall 
doae,  sound  •sleep  and  aMeviation  of  pain  miW  be  produced,  while 
m  larger  one  occasicnns  vertigo  and  delirium;  Some  prefer  the  re* 
petition  of  small  doses;  others  the  giving  a  full  dose  at  once:  its 
<^>eration  is  supposed  to  last  about  eight  hours. 

Among  the  Turks  opium  is  much  in  use.  Wine  is  indeed  strictly 
prohibited  by  their  religion.  Mahomet  hnew  his  disciples  too  well 
to  entrust  them  with  the  use  of  it ;  for  they  are  strangers  to  mode- 
ration in  their  passions :  wine  seems  to  have  a  different  eflect  on 
their  constitution  from  what  it  has  on  the  rest  of  mankind ;  it  drives 
them  generally  to  fury,  frenzy,  and  distraction.  But,  notwithstand- 
ing the  prohibition,  the  vice  of  drinking  gains  ground  with  the 
Turks,  and  imperceptibly  creeps  from  the  lower  to  the  higher  sta- 
iioDs :  perhaps  in  this  instance,  as  in  many  others,  restraint  may 
qajcken  appetite  and  inflame  desire.   Men  of  some  distinction,  even 
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those  in  great  offices^  frequently  make  what  they  call  parties  of 
pleasure,  merely  to  get  dead  drunk;  and  after  lying  two  or  three 
days  walbwing  in  their  liquor,  return  fresh  and  happy  to  their 
office.  A  frequent  request  to  such  Christians  as  they  know  they 
can  trust  is,  to  procure  them  the  best  wine.  Some  principal  officers, 
both  in  the  seraglio  and*  Porte,  have  so  strong  a  passion  for  it,  that 
they  have  invented  small  leathern  boxes,  in  which  they  convey  it 
home  without  the  privity  of  their  trustiest  servants :  others  fill  large 
leathern  pipes,  which  are  pliant,  round  their  bodies,  and  so  carry 
wine  clandestinely  into  the  seraglio,  at  the  risk  perhaps  of  their  lives. 
When  it  happens  that,  toward  the  decline  of  life,  religious  scruples 
have  seized  them,  or  that  those  in  high  offices  have  apprehended 
the  Grand  Signior  might  discover  them  by  the  odour  of  their 
morning  draught,  they  frequently  change  their  wine  to  opium, 
which  is  equally  intoxicating,  and  perhaps  attended  with  worse  con- 
sequencesy  both  to  the  corporeal  and  mental  faculties.  Some  still 
continue  that  practice ;  but  at  present  those  among  the  great,  who 
feel  scruples  or  fear  the  discovery,  rather  betake  themseives  to  dis- 
tilled strong  waters,  with  which  they  are  abundantly  supplied  from 
Zante  and  Corfu*  The  casuistry  with  which  they  silence  their 
scruples  is,  that  fire,  which  purifies  all  things,  has,  in  distillation, 
destroyed  and  dissipated  the  impure  parts  of  the  wine;  and  that 
brandy  is  no  where  expressly  interdicted  by  Mahomet.  The  vice 
of  drinking  wine  is,  however>  looked  upon  with  detestation  by  the 
generality  of  Turks ;  and  even  the  use  of  opium  is  held  in  great 
contempt^  as  a  vicious  practice.  When  they  would  depreciate  the 
character  of  any  considerable  man  who  is  known  to  chew  it,  they 
call  him  a  Tiriachi,  that  is,  "  an  opium  eater,"  by  which  they 
mean  a  person  of  an  extravagant  and  irregular  turn  of  mind. 

[Junker,  Wildenow.  WoodviUe.  Anuemtates  Acadanict^ 
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SECTION  I. 

Preliminary  Observaiians. 

AM,  POISON  may  he  de6Qed  to  be  aoy  subsUoce  which,  when 
tpplied  to  the  aoimal  frame  externally  or  internally^  injures  or  de- 
stroys it,  by  exciting  morbid  action.  This  definition,  we  allow,  is 
extensive ;  but  the  diversified  nature  of  the  subsUnces  that  fall 
within  the  meaning  of  the  term,  and  the  multiform  mode  of  their 
action,  prevent  us  from  being  able  to  limit  it  within  narrower 
bounds.  Poisou  may,  therefore,  be  contemplated  under  the  four 
classes  of  animal,  v^^ble,  mineral,  and  hailituous.  At  the  two 
last  we  have  already  occasionally  glanced,  in  various  chapters  of  the 
first  book  of  the  present  work ;  the  more  curious  of  the  animal  poi- 
sons will  fall  within  the  scope  of  the  ensuing  book ;  and  we  have 
only  in  the  division  before  us,  to  notice  those  that  befong  to  the 
vegetable  world. 

PreUmioarily,  however,  we  will  observe,  that  most  of  the  sub- 
stances  properly  called  poisonous,  are  only  so  in  certain  doses ;  for 
below  this  point  in  the  general  scale,  many  of  them  form  the  most 
active  and  consequently  the  most  most  valuable  medicines  of  the 
dispensatory.  There  are  nevertheless  some  poisons  which  are  dele- 
terious and  even  fatal  in  the  smallest  quantities  imaginable,  and 
which  are  hence  never  administered  medicinally ;  such  are  those  of 
hydrophobia  and  the  plague.  There  are  other  poisons,  again,  which 
are  Innocent  when  taken  into  the  itomach,  but  which  prove  delete- 
rious when  applied  to  the  lungs,  or  to  an  abraded  surface ;  thus 
carbonic  acid  is  continually  swallowed  with  fermented  liquors  with 
impunity^  and  the  poison  of  the  viper  may  be  taken  in  the  same 
manner :  whilst  inspiring  carbonic  acid  kills^  and  the  poison  of  the 
viper  inserted  into  the  flesh  often  proves  fatal. 
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There  is  again  a  third  kind  of  substances  which  act  as  poisons^ 
whether  applied  externally  or  internally,  as  arsenic. 

When  a  substance  produces  disease  not  only  in  mankind  but  in 
all  animals,  it  is  distinguished  by  the  term  common  poison,  as  ar- 
senic, sublimate,  &c.  whilst  that  which  is  poisonous  to  man  only,  or 
to  Animals,  and  often  to  one  genus,  is  said  to  be  a  relative  poison ; 
thus  aloes  is  poisonous  to  dogs  and  wolves ;  the  phtUandrium  aqua- 
ticum  kills  horses,  whilst  oxen  devour  it  greedily  and  with  impunity. 
It  appears,  then^  that  substances  act  as  poisons  only  in  regard  to 
their  dose,  the  part  of  the  body  they  are  applied  to,  and  the  subject. 

Narcotic  Poisonous  Vegetables. 


1.  Papaver  somaifemm  * 
Vomits,  acids,  and  the  other 

anti-narcotics  naentioned  at  the 
end  of  this  table,  are  the  anti- 
dotes. 

2.  Opium 

This  requires  the  same  anti- 
dotes. 

3.  Physalis  somnifera 

4.  Solanum  lycopersicum 

5.  Solanum  mammosum 

6.  Solanum  insanum 

7.  Solanum  dulcamara 

8.  Solanum  nigrum 

9.  Altropa  mandragora 

10.  Datura  stramonium 

11.  Datura  metel 

12.  Datura  ferox 

13.  Datura  tatula 

14.  Hyosciamus  niger 


The  antidotes  are  first  vomiu 
which  also  purge,  then  vinegar, 
and  oil. 

15.  Hyosciamus  alba 

16.  Hyosdamus  physalodes 

17.  Hyosciamus  scopolia 

18.  Azalea  pontica 

19.  Antirrhinum  orontium 

20.  Actwa  spicata 

21.  Lolium  temulentoro 

22.  Ervum  ervilia 

23.  Lathyrus  cicera 

24.  Peganum  harmela 

25.  Chenopodium  hybridum 

26.  Cbdedonium  glaucium 

27.  Taxus  baccata 

28.  Lactuca  virosa 

29.  Lactuea  scarolia 

30.  Pbris  quadrifolia 

31.  Prunus  lauro  cerasus. 


2. 


Against  all  these  narcotics  are  recommended,  afler  vomiting, 

1.   Acids;   as  vinegar,  lemonguice,  spirits  of  vitriol   diluted. 
A  very  strong  iiafusion  of  Turkey  coBce.     3.  Small  doses 


*  It  it  difficult,  M  we  bare  already  observed,  to  draw  tbe  line  between  mediduct 
and  poisons ;  this  and  many  in  tbe  ensoing  list  are  boUi. 
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of  ipecacuanha,  to  promote  a  powerful  sweating.  4.  Glysters^  of 
vinegari  or  soap  dissolved.  5.  Blisters  to  the  neck.  6,  Wine. 
7.  Alkaline  salts  and  borax. 

Narcotic  and  Acrid  Vegetable  Poisons, 


I.  Hippomane  mancinella 
An  emetic  and  purge,  then 
milk  and  rice-broth. 
3.  Hippomane  biglandulosa 

3.  Cocculus  indicus 

4.  Coriaria  myrtifolia 

5.  Strycbnos  nux  vomica 

6.  Strycbnos  colubrina 

7.  Ignatiaamara 

8.  Nerium  oleander 

9.  Atropa  belladonna 
10.  Nicotiana  tabacum 


11.  Nicotiana  rustica 

12.  Nicotiana  paniculata 

13.  Nicotiana  glutinosa 

14.  Bryonia  alba 

15.  Chsropbyllum  sylvestre 

16.  Chsrophyllum  bulbosum 

17.  Cberophyllum  temulentem 

18.  (Ethusa  cynapium 

19.  Sium  latifolium 

20.  Cicuta  virosa 

21.  Conium  maculatum 

22.  Mercurialis  perennis. 


Poisonous  Funguses. 


1.  Agaricus  muscarius 

2.  Agaricus  integer  venenatus, 

Krapfii 

3.  Agaricus    integer    viscidus, 

Krapfii 

4.  Agaricus  lactifluus  venena- 

tas,  Krapfii 

5.  Agaricus  piperatus 

6.  Agaricus  fimetarius 

7.  Agaricus  pustulatus 
9.  Agaricus  necator 


9.  Agaricus  sanguineus 

10.  Agaricus  viscidus 

11.  Agaricus  clypeatus 

12.  Boletus  versicolor 

13.  Boletus  elegans 

14.  Boleti  parasitica 

15.  Phallus  impudicus 

16.  Phallus  muloisin 

17.  Lycoperdon  carcinomalis 

18.  And  several  others  not  sci* 

entifically  named. 


Acid  Vegetable  Poisons. 


1.  Ddphinia  staphisagria 

2.  Veratnim  sabadilla 

3.  Rhododendron  crysanthium 

4.  Fritillaria  imperialis 

5.  Colchicnm  autumnale 

6.  Pedicolaris  palustris 


7.  Digitalis  purpurea 

8.  Cyclamen  europseum 

9.  Plumbago  europea 

10.  Convolvulus  scammonium 

11.  Cucumis  colocynthis 

12.  Momordica  elaterium  ^ 
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13. 

Gambogta  gutta 

52. 

Sselanthus  forskaili 

14. 

Cerbera  abhovai 

53. 

Saelanthus  glandulosus 

15. 

Cerbera  manghas 

54. 

Jatropha  curcas 

16. 

Cynanchum  erectum 

55. 

Jatropha  multifida 

17. 

Lobelia  sypbilitica 

56. 

Jatropha  manthot 

18. 

Lobelia  longifolia 

57. 

Ricinus  communis 

19. 

Cynanchum  vimiale 

58. 

Phytolacca  decandra 

20. 

Apocymum  androsemifolium 

59. 

Croton  tiglium 

21. 

Apocinum  cannubinum 

60. 

Daphne  mezercum 

22. 

Apocynum  venetum 

61. 

Daphne  thymelaea 

23. 

Asclepias  gigantea 

62. 

Daphne  laureola 

24. 

Hydrocotale  vulgaris 

63. 

Daphne  cneorum 

25. 

CEnanthe  fistulosa 

64. 

Daphne  gnidium 

26. 

(Enanthe  crocata 

65. 

Cneorum  tricoccum 

27. 

Scandix  infesta 

66. 

Amyris  toxifera 

28. 

Tbapaia  foetida 

67. 

Rhus  vernix 

29. 

Alisma  planUgo  aquatica 

68. 

Rhus  radicans 

30. 

Clematis  viulba 

69. 

Rhus  toxicodendron 

31. 

Clematis  flammula 

70. 

Scilla  maritima 

32. 

Clematis  recta 

71. 

Excoecaria  agallocha 

33. 

Clematis  integrifolia 

72. 

Anacardium  orientale 

34. 

Anemone  palmata 

73. 

Anacardium  occidentale 

35. 

Anemone  puUatilla 

74. 

Caryota  urens 

36. 

Anemone  pratensis 

75. 

Arum  maculatum 

37. 

Anemone  narcissistora 

76. 

Arum  dracunculus 

38. 

Anemone  nemerosa 

77. 

Arum  dracontium 

39. 

Anemone  ranunculoides 

78. 

Arum  colocasia 

40. 

Veratrum  album 

79. 

Arum  esculentum 

41. 

Helleborus  niger 

80. 

Arum  virginicum 

42. 

Helleborus  foetida 

81. 

Arum  arborescens 

43. 

Veratrum  nigrum 

82. 

Arum  seguinum 

44. 

Caltha  palustris 

83. 

Calla  palustris 

45. 

Aconitum  napellus 

84. 

Euphorbia  officinarum 

46. 

Aconitum  cammarum 

85. 

Euphorbia  antiquorum 

47. 

Aconitum  lycoctonum 

86. 

Euphorbia  canariensis 

48. 

Aconitum  atbora 

87. 

Euphorbia  tirucalli 

49. 

Pastinaea  sativa  annosia 

88. 

Euphorbia  peplus 

50. 

PoligoDum  hydropiper 

89. 

Euphorbia  lathyris 

51. 

Svelanthus  quadragonus 

90. 

Euphorbia  helioscopia 
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91.  Euphorbit  vemicota  107.  Ranunculus  thora 

93.  Euphorbia  plaiyphyllos  108.  Ranunculus  arvensis 

93.  Euphorbia  esula  109.  Ranunculus  lingua 

94.  Euphorbia  cyparisbias  1 10.  Ranunculus  alpcstres 

95.  Euphorbia  hibema  111.  Ranunculus  polyantbemds 

96.  Euphorbia  characias  113.  Ranunculus  illyricus 

97.  Euphorbia  amygdaloides  113.  Ranunculus  graroineus 

98.  Euphorbia  sylvatica  114.  Ranunculus  asiaticus 

99.  Euphorbia  exigua  acuta  115.  Ranunculus  aqualilus 

100.  Euphorbia  inauritanica        1 16.  Ranunculus  platanifolius 

101.  Euphorbia  nerifolia  117.  Ranunculus  breynius 
103.  Ranunculus  acris                 118.  Ranunculus  sardous 

103.  Ranunculus  sceleratus  119.  Rhaphanus  raphanistrum 

104.  Ranunculus  flamula  120.  Secale  comutum.    Its  anti- 

105.  Ranunculus  bulbosus  dote  is  milk. 

106.  Ranunculus  ficaria 

The  usual  and  most  approved  antidotes  to  all  these  are  after  vomit- 
ing and  purging^  emollient  substances ;  as  panada  with  butter,  and 
wine  and  cordials  to  support  the  strength. 

Glutinotu  Vegetable  Poisons, 

1.  Ilex  aquifolium  3.  Rosa  can  ina 

3.  Viscuro  album 

Poisonous  substances  produce  very  different  efiects,  according  to 
the  manner  they  are  introduced  into  the  system,  and  the  organ  with 
which  they  primarily  come  into  contact  This  is  a  very  curious 
subject  of  enquiry^  and  one  which  has,  within  the  last  year  or  two* 
been  pursued  so  successfully,  and  with  such  singular  results  by  Mr. 
Brodie,  that  we  shall  make  no  apology  to  our  readers  for  copying 
the  following  extract  from  his  paper  upon  the  subject,  introduced 
kao  the  Philosophical  Transactions  for  1811. 

The  substances,  observes  Mr.  Brodie,  which  act  as  poisons  when 
applied  to  the  animal  body,  are  very  numerous.  In  the  experiments 
which  I  have  hitherto  made,  I  have  employed  vegetable  poisons 
<Mily.  Of  these  I  have  selected  such  as  are  very  active  and  certain 
in  producing  their  efiects^  believing  that,  on  this  account,  the  exact 
nature  of  those  efiects  wouki  be  more  readily  ascertained.  The 
principal  objects  which  I  have  kept  in  view  have  been  to  determine 
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on  which  of  the  vital  organs  the  poison  employed  exercises  its  pri- 
mary  influence,  and  through  what  medium  that  organ  becomes 
aflected.  I  have  also  endeavoured  to  ascertain  by  what  means  the 
fatal  consequences  of  some  poisons  may  be  prevented.  With  some 
of  the  conclusions  which  I  have  ventured  to  draw,  so  far  as  I  know, 
we  were  not  before  acquainted  :  and  others  of  them,  though  not 
entirely  new,  had  not  been  previously  established  by  satisfactory 
experiments, 

I  shall  relate  first  those  experiments  in  which  poisons  were  em- 
ployed internally,  that  is,  to  the  mucous  membranes  of  the  tongue 
or  alimentary  canal,  and  afterwards  those  in  which  poisons  were 
applied  to  wounded  surfaces. 


1 .  Experiments  with  Pouons  applied  to  the  Tongue  or  Alima^ 
tary  CanaL 

AkohoL 

When  spirits  are  taken  into  the  stomach  in  a  certain  quantity, 
they  produce  that  kind  of  delirium  which  constitutes  intoxication  : 
when  taken  in  a  larger  quantity,  it  is  well  known  they  destroy  life 
altogether,  and  that  in  the  course  of  a  very  short  space  of  time. 
Intoxication  is  a  derangement  of  the  functions  of  the  mind,  and,  as 
these  are  in  some  way  connected  with  those  of  the  brain,  it  seems 
probable,  that  it  is  by  acting  on  this  organ  that  spirits  when  taken 
into  the  stomach  occasion  death.  In  order  to  ascertain  how  far 
this  conclusion  is  just,  I  made  the  following  experiments^ 

Exp.  1. — I  poured  two  drachms  of  proof  spirits  down  the  oeso- 
phagus of  a  cat.  Instantly  he  struggled  violently ;  then  lay  on  one 
side,  perf^tly  motionless  and  insensible ;  the  breathing  was  laboured 
and  stertorus,  and  the  pulsations  of  the  heart  were  very  frequent. 
He  continued  in  this  state  for  seven  or  eight  minutes;  then  began 
to  recover ;  the  respirations  became  easier,  and  presently  he  stood 
tip,  and  was  able  to  walk. 

Bxp.  3. — I  iiyected  an  ounce  and  a  half  of  proof  spirits  into  the 
stomach  of  a  large  full-grown  rabbit,  by  means  of  an  elastic  n^m 
tube  passed  down  the  cesophagus.  The  same  symptoms  took  i^un^ 
as  in  the  last  experiment ;  but  the  animal  did  not  begin  to  recover 
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from  the  state  of  insensibility  until  forty  minutes  had  elapsed  from 
the  time  of  the  injection. 

Exp.  3. — Seven  drachms  of  proof  spirits  were  injected  into  the 
stomach  of  a  young  rabbit.  Two  minutes  aflerwards,  he  was  evi- 
dently afiected  by  the  spirits,  and  in  three  minutes  more  he  lay  on 
one  side  motionless  and  insensible.  The  pupils  of  the  eyes  were 
perfectly  dilated :  there  were  occasional  slight  convulsive  motions 
of  the  extremities ;  the  respiration  was  laborious,  it  was  gradually 
performed  at  longer  and  longer  intervals,  and  at  the  end  of  an  hour 
and  fifteen  minutes  had  entirely  ceased.  Two  minutes  after  the 
animal  u-as  apparently  dead,  I  opened  into  the  thorax,  and  found 
the  heart  acting  with  moderate  force  and  frequency,  circulating 
dark-coloured  blood.  I  introduced  a  tube  into  the  trachea^  and 
produced  artificial  respiration  by  inflating  the  lungs,  and  found 
that  by  these  means  the  action  of  the  heart  might  be  kept  up  to 
the  natural  standard,  as  in  an  animal  from  whom  the  head  is  re- 
moved. 

Exp.  4.— I  injected  into  the  stomach  of  a  rabbit  two  ounces  of 
proof  spirits.  The  injection  was  scarcely  completed,  when  the  ani- 
mal became  perfectly  insensible.  Precisely  the  same  symptoms  took 
place  as  ib  the  last  experiment^  and  at  the  end  of  twenty-seven  mi- 
nutes, from  the  time  of  the  injection,  the  rabbit  was  apparently 
dead;  but  on  examining  the  thorax  the  heart  was  found  still  acting, 
as  in  the  last  experiment. 

It  has  been  shewn  by  M.  Bichat,  and  the  observation  has  been 
confirmed  by  some  experiments  which  I  have  lately  had  the  ho- 
nour of  communicating,  that  the  brain  is  not  directly  necessary 
to  the  action  of  the  heart,  and  that  when  the  functions  of  the 
brain  are  destroyed,  the  heart  continues  to  contract  for  some 
time  afterwards,  and  then  ceases  only  in  consequence  of  the 
sospensioQ  of  respiration,  which  is  under  the  influence  of  the 
brain. 

It  would  appear,  from  the  experiments  which  I  have  Just  deUil- 
cd,  that  the  symptoms  produced  by  a  large  quantity  of  spirits  taken 
into  the  stomach  arise  entirely  from  disturbance  of  the  functions 
of  the  brain.  The  complete  insensibility  to  external  impressions ; 
the  dilaution  of  the  pupils  of  the  eyes ;  and  the  loss  of  motion, 
indicate  that  the  functions  of  this  organ  are  suspended ;  respiration, 
which  is  under  its  influence^  is  ill  performed,  and  at  last  altogether 
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ceases ;  while  the  heart,  to  the  action  of  which  the  brain  is  not  di- 
rectly necessary,  continues  to  contract,  circulating  dark-coloured 
blood  for  some  time  aflerwards. 

There  is  a  striking  analogy  between  the  symptoms  arising  from 
spiriU  taken  internally,  and  those  produced  by  injuries  of  the 
brain. 

Concussion  of  the  brain,  which  may  be  considered  as  the  slight- 
est degree  of  injury,  occasions  a  state  of  mind  resembling  intoxica- 
tion, and  the  resemblance  in  some  instances  is  so  complete,  that 
the  most  accurate  observer  cannot  form  a  diagnosis,  except  from  the 
history  of  the  case.  Pressure  on  the  brain,  which  is  a  more  severe 
iigury  than  concussion,  produces  loss  of  motion,  insensibility,  dila- 
tation of  the  pupils ;  respiration  becomes  laboured  and  stertorous^  is 
performed  at  long  intervals,  and  at  last  altogether  ceases,  and  the 
patient  dies. 

It  forms  an  interesting  matter  of  inquiry,  whether  spirits  when 
taken  into  the  stomach  produce  their  efkcti  on  the  brain  by  being 
absorbed  into  the  circulation,  or  in  consequence  of  the  sympathy 
that  exisU  between  these  organs  by  means  of  the  nerves.  The  fol- 
lowing circumstances  lead  me  to  conclude  that  they  act  in  the  last 
of  these  two  ways. 

1.  In  experiments  where  animals  have  been  killed  by  the  ii^jec- 
tion  of  spirits  into  the  stomach,  I  have  found  this  organ  to  bear 
the  marks  of  great  inflammation,  but  never  found  any  preternatural 
appearances  whatever  in  the  brain.  2.  The  efl^ts  of  spirits  taken 
into  the  stomach  in  the  last  experiment  were  so  instantaneous,  that  it 
appears  imposbible  that  absorption  should  have  taken  place  before 
they  were  produced,  S.  A  person  who  is  intoxicated,  frequently 
becomes  suddenly  sober  afler  vomiting.  4.  In  the  experiments 
which  I  have  just  related,  I  mixed  tincture  of  rhubarb  with  the 
spirits,  knowing  from  the  experiments  of  Mr.  Home,  and  Mr.  Wil- 
liam B/ande,  that  this,  when  absorb^  into  the  circulation,  was  rea- 
dily separated  from  the  blood  by  Uie  kidneys,  and  that  very  small 
quantities  might  be  detected  in  the  urine  by  the  addition  of  potash ; 
but,  though  I  never  failed  to  find  urine  in  the  bladder,  J  never  de- 
tected rhubarb  in  it. 

The  including  the  termination  of  the  thoracic  duct  in  a  ligature 
does  not  prevent  spirits,  when  taken  into  the  stomach,  from  pro- 
ducing their  usual  efifects  on  the  nervous  system ;  but  subsequent 
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observations^  which  Mr.  Home  has  already  cominunicated,  have 
shown  that  no  conclusion  can  be  drawn  from  this  experiment. 

That  a  poison  may  inSeci  a  distant  organ>  through  the  medium 
of  the  nerves^  without  entering  the  circulation^  is  proved  by  the 
well  known,  circumstance  of  solution  of  the  extract  of  belladonna, 
when  appUed  to  the  tunica  conjunctiva  of  the  eye,  occasioning  dila- 
tation of  the  pupil  of  the  same  eye,  though  no  other  part  of  the 
system  is  afiected. 

It  has  been  formerly  supposed  by  Dr.  Mead  and  other  physiolo- 
gists, that  a  poison  may  produce  death  by  acting  on  the  extremi- 
ties of  the  nerves  of  the  stomach  and  intestines,  without  being  ab- 
sorbed into  the  circulation.  That  it  should  by  these  means  be 
capable  of  afifecting  the  brain  is  not  to  be  wondered  at,  when  we 
consider  the  numerous  and  various  sympathies  between  this  organ 
and  the  alimentary  canal,  evidently  independent  of  any  other  com- 
munication tlian  the  nerves. 

Essential  oil  of  bitter  ahnonds, 

Exp,  5.-— One  drop  of  the  essential  oil  of  bitter  almonds  was 
applied  to  the  tongue  of  a  young  cat.  She  was  instantly  seized 
with  violent  convubions,  then  lay  on  one  side  motionless,  insensible ; 
breathed  in  a  hurried  manner ;  the  respirations  became  laboured, 
took  place  at  longer  and  longer  intervals,  and  at  the  end  of  five 
minutes,  from  the  application  of  the  poison,  had  entirely  ceased, 
and  the  animal  was  apparently  dead ;  but  on  opening  the  thorax, 
the  heart  was  found  acting  regularly  eighty  times  in  a  minute,  cir- 
culating daxk-coloured  blood,  and  it  continued  to  act  for  six  or 
seven  minutes  afterwards). 

Exp,  6. — I  injected  into  the  rectum  of  a  cat  half  an  ouiite  of 
water,  with  two  drops  of  the  essential  oil.  In  two  minutes  after- 
wards, he  was  afifected  with  symptoms  similar  to  those  which  oc- 
^  curred  in  the  last  experiment,  and  at  the  end  of  five  minutes,  from 
the  injection  of  the  poison,  he  was  apparently  dead.  Two  minutes 
after  apparent  death,  the  heart  was  found  acting  eighty  times  b  a 
minute.  On  dissection,  no  preternatural  appearantes  were  found 
either  in  the  internal  membrane  of  the  rectum,  or  tl^fs  brain. 

The  symptoms  produced  by  this  poison,  and  the  circumstance 
of  the  heart  continuing  to  contract  after  apparent  death,  lead  to 
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the  cofnclusion  that  it  occasions  <leath  by  disturbing  the  functions  of 
the  brain. 

While  engaged  in  these  last  experiments^  I  dipped  the  blunt  end 
of  a  probe  into  the  essential  oil^  and  applied  it  to  my  tongue,  mean, 
ing  to  taste  it^  and  having  no  suspicion  that  so  small  a  quantity  could 
produce  any  of  its  specific  effects  on  the  nervous  system  ;  but 
scarcely  had  I  applied  it,  when  I  experienced  a  very  remarkable  and 
unpleasant  sensation,  which  I  referred  chiefly  to  the  epigastric  re« 
gion,  but  the  exact  nature  of  which  I  cannot  describe,  because  I 
know  nothing  precisely  similar  (o  it.  At  the  same  time  there  was 
a  sense  of  weakness  in  my  limbs,  as  if  I  had  not  the  command  of 
my  muscles,  and  I  thought  that  I  was  about  to  fall.  However,  these 
sensations  were  momentary,  and  I  experienced  no  inconvenience 
whatever  afterwards. 

I  aflerwards  applied  a  more  minute  quantity  of  the  essential  oil 
to  my  tongue  several  times,  without  experiencing  from  it  any  dis- 
agreeable effects ;  but  on  applying  a  larger  quantity,  I  was  affected 
with  the  same  momentary  sensations  as  in  the  former  instance,  and 
there  was  a  recurrence  of  them  in  three  or  four  seconds  after  the 
first  attack  had  subsided. 

From  the  instantaneousness  with  which  the  effects  are  produced ; 
and  from  its  acting  more  speedily  when  applied  to  the  tongue  than 
when  injected  into  the  intestine,  though  the  latter  presents  a  better 
absorbing  surface,  we  may  conclude  that  this  poison  acts  on  the 
brain  through  the  medium  of  the  nerves,  without  being  absorbed 
into  the  circulation. 

Juice  qfthe  leaves  of  Aconite. 

Exp.  7. — An  ounce  of  this  juice  was  injected  into  the  rectum  of 
a  cat.  Three  minutes  aflerwards  he  voided  what  appeared  to  be 
nearly  the  whole  of  the  injection ;  he  then  stood  for  some  minutes 
perfectly  motionless,  with  his  legs  drawn  together ;  at  the  end  of 
nine  minutes,  from  the  time  of  the  injection,  he  retched  and  vomit- 
ed ;  he  then  attempted  to  walk,  but  faltered  and  fell  at  every  step, 
as  if  from  giddiness.  At  the  end  of  thirteen  minutes,  he  lay  on 
one  side  insensible,  motionless,  except  some  slight  convulsive  mo- 
tions of  the  limbs.  The  respiration  became  slow  and  laboured; 
and  at  forty-seven  minutes  from  the  time  of  the  injection,  he  was 
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apparently  dead.    One  minute  and  a  half  afterwards,  the  heart 
was  found  contracting  regularly  one  hundred  times  in  a  minute. 

It  appears  from  this  experiment,  that  the  juice  of  aconite,  when 
iqiected  into  the  intestine,  occasions  death  by  destroying  the  func- 
tions of  the  brain.  From  the  analogy  of  other  poisons,  it  is  ren* 
dered  probable  that  it  acts  on  the  brain  through  the  medium  of  the 
nerves,  without  being  absorbed  into  the  circulation.  This  opinion 
is  confirmed  by  the  following  circumstance :  if  a  small  quantity  of 
the  leaf  of  aconite  is  chewed,  it  occasions  a  remarkable  sense  of 
numbness  of  the  lips  and  gums,  which  does  not  subside  for  two  or 
three  hours. 

Infusion  qf  Tobacco. 

Exp,  8.-^Four  ounces  of  infusion  of  tobacco  were  injected  into 
Che  rectum  of  a  dog.  Four  minutes  afterwards  he  retched,  but 
did  not  Tomit ;  he  then  became  faint,  and  lay  motionless  on  one 
side ;  at  the  end  of  nine  minutes  from  the  time  of  the  ii^jection,  the 
heart  could  not  be  felt ;  he  gasped  for  breath  at  long  intervals ; 
and  in  another  minute  there  was  no  appearance  whatever  of  life.  I 
immediately  laid  open  the  cavities  of  the  thorax  and  abdomen. 
The  heart  was  much  distended,  and  had  entirely  ceased  to  contract; 
there  was  no  peristaltic  motion  of  the  intestines. 

Exp,  9. — An  ounce  of  very  strong  infusion  of  tobacco  was  in- 
jected into  the  rectum  of  a  cat.  Symptoms  were  produced  similar 
to  those  which  occurred  in  the  last  experiment,  and  the  animal  died 
at  the  end  of  seven  minutes  from  the  time  of  the  injection.  On 
opening  the  thorax  immediately  after  death,  the  heart  was  found 
extremely  distended,  and  to  have  entirely  ceased  acting,  with  the 
exception  of  a  slight  tremulous  motion  of  the  auricles. 

Exp,  10. — Three  ounces  of  infusion  of  tobacco  were  injected 
into  the  rectum  of  a  dog.  He  was  affected  with  symptoms  similar 
to  those  in  the  former  experiments,  and  died  at  the  end  of  ten 
minutes.  On  opening  the  thorax  immediately  after  death,  I  found 
the  heart  much  distended,  and  to  have  entirely  ceased  con- 
tracting. 

Exp.  11. — Three  ounces  of  infusion  of  tobacco  were  injected 
into  the  rectum  of  a  dog.  Immediately  there  took  place  tremu- 
lous contractions  of  the  voluntary  muscles.    Five  minutes  after- 
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wards  the  ii\}ection  was  repeated  io  the  same  quantity.  The  dog 
then  was  sick,  and  threw  up  some  of  the  infusioo,  with  other  mat* 
ter,  from  the  stomach ;  he  became  faint,  and  died  ten  minutes 
after  the  second  injecaion.  Immediately  after  respiration  had 
ceased,  I  opened  the  thorax,  and  found  the  heart  extremely  ex- 
tended, and  without  any  evident  contraction,  except  of  the  appen« 
dix  of  the  right  auricle,  which  every  now  and  then  contracted  in  a 
slight  degree.  I  divided  the  pericardium  on  the  right  side.  In 
consequence  of  the  extreme  distension  of  the  heart,  Uiis  could  not 
be  done  without  irriuting  the  fibres  with  the  point  of  the  scalpel 
Immediately  both  auricles  and  ventricles  began  to  contract  with 
considerable  force,  so  as  to  restore  the  circulation.  Artificial  re- 
spiration was  produced,  and  the  circulation  was  kept  up  for  more 
than  half  an  hour,  beyond  which  time  the  experiment  was  not  con- 
tinued. 

We  may  conclude  from  these  experiments,  that  the  effect  of  the 
infusion  of  tobacco,  when  injected  into  the  intestine  of  a  living 
animal,  is  to  destroy  the  action  of  the  heart,  stopping  the  circula- 
tion, and  producing  syncope*  It  appeared  to  me  that  the  action  of 
the  heart  ceased  even  before  the  animal  had  ceased  to  respire ;  and 
this  was  confirmed  by  another  experiment,  in  which,  in  a  dog  killed 
by  the  infusion  of  tobacco,  I  found  the  cavities  of  the  left  side  of 
the  heart  to  contain  scarlet  blood,  while  in  those  of  die  right  side 
the  blood  was  dark-coloured.  This  poison  therefore  difllers  mate- 
rially from  alcohol,  the  essential  oil  of  almonds,  and  the  juice  of 
aconite,  which  have  no  direct  influence  on  the  action  of  the  heart 
The  infusion  of  tobacco  renders  the  heart  insensible  to  the  stimulus 
of  the  blood,  but  it  does  not  altogether  desltroy  the  power  of  mus- 
cular contraction,  since  the  heart  resumed  its  action  in  one  instance 
on  the  division  of  the  pericardium,  and  I  have  found  that  the  vo- 
luntary muscles  of  an  animal  killed  by  this  poison  are  as  readily 
stimulated  to  contract  by  the  influence  of  the  Voltaic  battery,  as  if 
it  had  been  killed  in  any  other  manner.  At  the  same  time,  how- 
ever, that  the  infusion  of  tobacco  destroys  the  action  of  the  heart, 
it  appears  to  destroy  also  the  functions  of  the  brain,  since  these  did 
not  return  in  the  last  experiment;  although  the  circulation  was  re- 
stored, and  kept  up  by  artificial  respiration. 

Since  there  is  no  direct  communication  between  the  intestinal 
canal  and  the  heart,  I  was  at  first  induced  to  suppose  that  the  lat* 
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ter  becomes  aflected  in  consequence  of  the  infusion  being  conveyed 
into  the  blood  by  absorption.  Some  circumstances  in  the  fol- 
lowing experiment  have  since  led  me  to  doubt  whether  this  is  the 
case. 

Exp.  12. — In  a  dog,  wAose  head  was  removed,  I  kept  up  the 
circulation  by  means  of  artificial  respiration,  in  the  manner  already 
described  in  the  account  of  some  experiments  which  I  lately 
communicated.  I  then  injected  into  the  stomach  and  intes- 
tines nine  ounces  of  infhsion  of  tobacco.  At  the  time  of  the 
injection,  the  body  of  the  animal  lay  perfectly  quiet  and  motion- 
less on  the  table ;  the  heart  acted  regularly  one  hundred  times  in 
a  minute.  Ten  minutes  afterwards  the  pulse  rose  to  one  hundred 
and  forty  in  a  minute ;  the  peristaltic  motion  of  the  intestines  was 
much  increased,  and  the  voluntary  muscles  in  every  part  of  the 
body  were  thrown  into  repeated  and  violent  spasmodic  action.  The 
joints  of  the  extremities  were  alternately  bent  and  extended ;  the 
muscles  of  the  spine,  abdomen^  and  tail  alternately  relaxed  and 
contracted,  so  as  to  turn  the  whole  animal  from  one  side  to  the 
other.  I  have  observed,  in  other  instances,  spasmodic  actions  of 
the  muscles,  where  the  circulation  was  kept  up  by  artificial  respira- 
tion, after  the  removal  of  the  head,  but  not  at  all  to  be  compared, 
either  in  strength  or  frequency,  with  those  which  took  place  on  this 
occasion.  I  made  pressure  on  the  abdominal  aorta  for  more  than 
a  minute,  so  as  to  obstruct  the  circulation  of  the  blood  in  the 
lower  extremities ;  but  the  muscular  contractions  were  not  lessened 
10  consequence.  Half  an  hour  after  the  injection  of  the  infusion, 
the  artificial  respiration  was  discontinued.  The  heart  continued  to 
act,  circuhiting  dark-coloured  blood;  the  muscular  contractions 
continued,  but  gradually  diminished,  in  strength  and  frequency.  I 
tied  a  ligature  round  the  vessels  at  the  base  of  the  heart,  so  as  to 
stop  the  circulation ;  nevertheless  the  muscular  contractions  still 
continued,  though  less  frequent  and  forcible  than  before,  and  some 
minutes  elapsed  before  they  entirely  ceased. 

In  this  experiment,  the  disposition  to  contraction  in  the  muscles 
was  very  much  increased,  instead  of  being  dhninished,  as  in  those 
just  related.  If  the  infusion  of  tobacco  influences  the  heart  from 
being  absorbed  into  the  blood,  and  thus  coming  into  actual  contact 
with  iu  fibres,  there  is  no  evident  reason  why  the  removal  of  the 
brain,  and  the  emfrfoyment  of  artificial  respiration,  should  occasion 
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SO  material  a  difierence  in  its  efiects.  If  the  contracUons  of  the 
voluntary  muscles  had  depended  on  the  infusion  circulating  with 
the  blood,  it  is  reasonable  to  suppose  that  the  pressure  on  the  aorta 
would  have  occasioned  some  diminution  of  them,  and  that  the  com- 
plete obstruction  of  the  circulation  would  have  caused  them  to 
cease  altogether. 

From  these  considerations,  I  am  induced^  on  the  whole,  to  be« 
lieve  that  the  infusion  of  tobacco,  when  iqjected  into  the  intestines, 
influences  the  heart  through  the  medium  of  the  nervous  system ; 
but  I  have  not  been  able  to  devise  any  experiment,  by  which  the 
truth  or  fallacy  of  this  opinion  might  be  put  beyond  the  reach 
of  doubt 

It  appears  remarkable,  that  the  brain  and  nervous  system,  al- 
though not  necessary  to  the  action  of  the  heart,  should,  when  under 
the  influence  of  the  infusion  of  tobacco,  be  capable  of  influencing 
this  organ  so  as  to  stop  its  action ;  but  this  is  analogous  to  what  we 
see  occur  in  consequence  of  violent  emotions  of  the  mind.  Those 
states  of  the  nervous  system  which  accompany  the  passions  of  joy, 
fear,  or  anger,  when  existing  in  a  moderate  degree,  render  the  heart 
more  sensible  to  the  stimulus  of  the  blood,  aud  increase  the  fre- 
quency of  its  contractions ;  while,  when  the  same  passions  exist  in 
a  greater  degree,  the  heart  is  rendered  altogether  insensible  to  the 
stimulus  of  the  blood,  and  syncope  ensues. 

Empyreumatic  oil  qf  Tobacco. 

Exp.  13.— Less  than  a  drop  of  this  oil  was  applied  to  the  tongue 
of  a  young  cat.  Instantly  violent  convubions  todc  place  in  all  the 
muscles,  and  the  respirations  became  very  frequent.  In  five  mi- 
nutes after  the  application,  she  lay  one  side  insensible,  with  slight 
spasmodic  actions  of  the  muscles.  At  the  end  of  eleven  minutes 
she  retched,  but  did  not  vomit.  In  a  quarter  of  an  hour  she  ap- 
peared to  be  recovering.  I  repeated  the  application  of  the  poison, 
and  she  was  again  seized  with  violent  convulsions,  and  became  in- 
sensible, breathing  at  long  intervab ;  and  in  two  minutes  frona  the 
second  application  respiration  had  entirely  ceased,  and  she  was  ap- 
parently dead.  On  opening  the  thorax,  I  found  the  heart  acting 
with  regularity  and  strength,  circulating  dark-coloured  blood.  I 
introduced  a  tube  into  the  trachea,  and  produced  artificial  respira- 
tion ;  the  contractions  of  the  heart  became  augmented  in  force  and 
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frequency,  and  there  was  no  evident  diminution  in  six  or  seven  mi« 
nutes^  during  which  the  artificial  respiration  was  continued. 

On  dissection^  nothing  reroarkahle  was  found  in  the  appearance 
of  the  tongue  or  brain* 

The  symptoms  and  mode  of  death,  in  this  experiment,  did  not 
essentially  difier  from  those  produced  by  the  essential  oil  of  almonds. 
I  was  surprised  to  find  the  effects  of  the  empyreumatic  oil  so  en- 
tirely difierent  from  those  of  the  infusidn  of  tobacco.  Sup[y)sing  that 
this  difference  might  arise  from  the  poison  being  more  concen- 
trated in  the  oil  than  in  the  infusion,  I  made  the  following  experi- 
ments. . 

£rp.  14. — A  drop  of  the  oil  of  tobacco  was  suspended  in  an 
ounce  and  a  half  of  water  by  means  of  mucilage  of  gum  arable,  and 
the  whole  was  injected  into  the  rectum  of  a  dog.  In  two  minutes 
afterwards  he  became  faint,  retched,  but  did  not  vomit  He  ap- 
peared to  be  recovering  from  this  state,  and  in  twenty-five  minutes 
aAer  the  first  injection  it  was  repeated  in  the  same  quantity.  He 
was  then  seized  with  symptoms  similar  to  those  in  the  last  experi- 
ment, and  in  two  minutes  and  a  half  he  was  apparently  dead. 

Two  minutes  after  apparent  death,  on  the  thorax  being  opened 
into,  the  heart  was  found  acting  regularly  one  hundred  times  in  a 
minute,  and  it  continued  acting  for  several  minutes. 

Exp.  15. — A  drop  of  the  empyreumatic  oil  of  tobacco  with  an 
ounce  of  water  was  injected  into  the  rectum  of  a  cat.  The  symp- 
toms produced  were  in  essential  circumstances  similar  to  those  which 
occurred  in  the  last  experiment.  The  animal  was  apparently  dead 
five  minutes  after  the  ii^ection,  and  the  heart  continued  to  contract 
for  several  minutes  afterwards. 

We  may  conclude  from  these  experiments,  that  the  empyreuma- 
tic oil  of  tobacco,  whether  applied  to  the  tongue  or  ]i\jected  into  the 
intestine,  does  not  stop  the  action  of  the  heart  and  induce  syncope, 
like  the  infusion  of  tobacco;  but  that  it  occasions  death  by  destroy- 
ing the  functions  of  the  brain,  without  directly  acting  on  the  circu- 
lation. In  other  words,  its  effects  are  similar  to  those  of  alcohol, 
the  juice  of  aconite,  and  the  essential  oil  of  almonds. 
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%  Experimenii  with  Poiioni  applied  to  xmmnded  turfac€$. 

Essential  ail  qf  Almonds* 

*  Exp.  16. — I  made  an  incision  in  the  thigh  of  a  rabbit,  and  intro- 
duced two  drops  of  essential  oil  between  the  skin  and  the  muscles. 
In  four  minutes  after  the  application,  he  was  seized  with  violent 
convulsions,  and  became  insensible,  and  in  two  minutes  more  he 
was  apparently  dead ;  but  the  heart  was  felt  through  the  ribs  acting 
one  hundred  and  twenty  times  in  a  minute,  and  it  continued  acting 
for  several  minutes.  There  were  no  other  appearances  in  the  limb 
than  would  have  resulted  from  an  ordinary  wound. 

Exp.  17. — Two  drops  of  the  essential  oil  of  almonds  were  intro- 
duced  into  a  wound  in  the  side  of  a  mouse.  Two  minutes  after- 
wards he  was  affected  with  symptoms  similar  to  those  which  occur- 
red in  the  last  experiment,  and  in  two  minutes  more  he  was  appa- 
rently dead,  but  the  heart  continued  to  contract  for  some  minutes 
afterwards. 

From  the  experiments  which  I  have  just  related,  and  from  others 
which  it  appears  unnecessary  to  detail,  as  the  general  results  were 
the  same,  I  have  learned  that  where  the  essential  oil  of  almonds  is 
applied  to  a  wound,  its  effects  are  not  so  instantaneous  as  when  it  is 
applied  to  the  tongue ;  otherwise  there  b  do  diflference  in  its  efects, 
in  whatever  manner  it  is  applied. 

Juice  of  the  leaves  of  Aconite. 

Exp.  18. — I  made  a  wound  in  the  side  of  a  young  rabbit,  and  in- 
troduced, between  the  skin  and  muscles,  about  twenty  drops  of 
the  juice  of  aconite.  Twenty -three  minutes  afterwards  he  was  af- 
fected with  symptoms  in  all  essential  respects  similar  to  those  which 
occurred  in  an  experiment  already  related,  where  the  juice  was  in- 
jected into  the  rectum,  and  at  the  end  of  forty -seven  minutes  from 
the  application  of  the  poison  he  was  apparently  dead.  Two  minutes 
after  apparent  death,  the  heart  was  found  contracting,  but  very 
feebly. 

Woorara, 

The  woorara  is  a  poison  with  which  the  Indians  of  Guiana  arm 
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the  poiDts  of  their  arrows.  It  appears  not  to  difibr  essentially  from 
the  ticnnis,  which  was  employed  in  the  experiments  of  the  Abbe 
Tontana. 

Exp,  19. — A  small  quantity  of  the  woorara  in  powder  was  ap- 
plied to  a  wound  in  the  side  of  a  Guinea  pig.  Ten  minutes  after- 
wards the  animal  was  unable  to  walk ;  then  he  became  quite  motion^ 
less,  except  some  slight  occasional  convubions.  He  gradually  be-; 
came  insensible ;  the  respirations  were  laboured^  and  at  the  end  of 
fourteen  minutes  from  the  application  of  the  poison  the  respiration 
had  entirely  ceased,  and  he  was  apparently  dead ;  but  on  opening 
the  thorax,  the  heart  was  found  acting  seventy  times  in  a  minute, 
circulating  dark-coloured  blood,  and  it  continued  to  contract  for 
several  minutes  afterwards.  On  dissection  no  preternatural  ap- 
pearances were  observed  in  the  brain,  nor  was  there  any  other  ap- 
pearance in  the  limb  than  wouM  have  arisen  from  an  ordinary 
wound. 

Exp.  90. — I  made  a  wound  in  Ibe  side  of  a  Guinea  pig,  and  in« 
troduced  into  it  about  two  grains  of  the  woorara  in  powder.  At  the 
end  of  twenty-Bve  minutes,  symptoms  took  place  very  similar  to 
those  which  occurred  in  the  last  experiment,  and  in  thirteen  minutes 
more  the  animal  was  apparently  dead;  but  the  heart  continued  to 
contract  one  hundred  and  eight  times  in  a  minute,  and  by  means 
of  artificial  respiration  the  circulation  was  kept  up  for  more  than 
twenty  minutes. 

The  results  of  other  experiments  which  I  have  made  with  the 
woorara  were  similar  to  those  just  described.  The  heart  continued 
to  act  after  apparent  death,  and  the  circulation  might  be  kept  up 
by  means  of  artificial  respiration.  It  is  evident  that  this  poison  acts 
in  some  way  or  other  on  the  brain,  and  that  the  cessation  of  the 
functions  of  this  organ  is  the  immediate  cause  of  death. 

I  found  in  these  experiments,  that  the  best  mode  of  applying 
the  woorara  is  when  it  is  dissolved  in  water  to  the  consistence  of  a 
thin  paste.  I  first  made  the  wound,  and  then  smeared  the  poison 
over  it  with  the  end  of  the  scalpel.  I  found  that  the  animal  was 
more  speedily  and  cerUinly  afiected  if  there  was  some  haemorrhage, 
unless  the  bsemorrhage  was  very  copious,  when  it  produced  an  op- 
posite efiect,  by  washing  the  poison  away  from  the  wound.  When 
the  poison  was  applied  in  large  quantity,  it  sometimes  began  to  act 
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in  six  or  seven  minutes.  Never  more  than  half  an  hour  ekpaed 
from  the  time  of  the  poison  being  inserted  to  that  of  the  animal 
being  afiected,  except  in  one  in^nce,  w^ere  a  ligature  was  applied 
on  the  limb.  The  woorara,  which  I  employed^  had  been  preserved 
for  some  years,  which  will  account  for  its  having  been  less  active 
than  it  has  been  described  to  be  by  these  who  had  witnessed  its 
efiectf  when  in  a  recent  state. 

Upas  antiar. 

The  island  of  Java  produces  two  powerful  vegeuble  poisons,  to 
one  of  which  the  natives  give  the  name  of  upas  tieut^,  and  to  the 
other  that  of  upas  antiar. 

Exp.  21. — About  two  grains  of  this  poison  were  made  into  a  thin 
paste  with  water,  and  inserted  into  a  wound  in  the  thigh  of  a  dog. 
Twelve  minutes  afterwards  he  became  languid ;  at  the  end  of  fifteen 
minutes,  the  heart  was  found  to  beat  very  irregularly,  and  with  fre- 
quent intermissions ;  after  this,  he  had  a  slight  rigor.  At  the  end 
of  twenty  minutes,  the  heart  beat  very  feebly  and  irregularly ;  he 
was  languid ;  was  sick,  and  vomited  ;  but  the  respirations  were  as 
frequent  and  as  full  as  under  natural  circumstances^  and  be  was  per« 
fectiy  sensible.  At  the  end  of  twenty  minutes  he  suddenly  fell  on 
one  side,  and  was  apparently  dead.  I  immediately  opened  into  the 
thorax,  and  found  the  heart  distended  with  blood  in  a  very  remark- 
able degree,  and  to  have  entirely  ceased  contracting.  There  was 
one  distinct  and  full  inspiration  after  I  had  begun  making  the  inci- 
sion into  the  thorax.  The  cavities  of  the  left  side  of  the  heart  con- 
tained scarlet  blood,  and  those  of  the  right  side  contained  dark-co- 
loued  blood,  as  in  a  living  animal. 

Exp.  23.«»A  small  quantity  of  the  upas  antiar,  prepared  as  be- 
fore, was  inserted  into  a  wound  in  the  thigh  of  a  young  cat.  She 
appeared  languid  in  two  minutes  after  the  poison  was  inserted.  The 
symptom  which  took  place  did  not  essentially  differ  from  those 
which  occurred  in  the  last  experiment^  except  that  there  were  some 
convulsive  motions  of  the  limbs.  At  eight  minutes  after  the  poison 
was  inserted,  she  lay  on  one  side  motionless  and  insensible,  the 
heart  couM  not  be  felt^  but  the  respiration  had  not  entirely  ceased. 
On  opening  into  the  thorax,  I  found  the  heart  to  have  ceased  con- 
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tractin^.  It  was  much  distended  with  blood :  and  the  blood  in  the 
calrities  of  the  left  side  was  of  a  scarlet  colour.  There  were  two  full 
inspirations  after  the  incision  of  the  thorax  was  begun.  On  irritat- 
ing the  heart  with  the  point  of  the  scalpel,  slight  contractions  took 
place  in  the  firbres  of  the  appendices  of  the  auricles,  but  none  in 
any  other  part. 

Exp.  33. — ^The  experiment  was  repeated  on  a  rabbit.  The  symp- 
toms produced  were  similar  to  those  in  the  last  experiment;  but  the 
animal  did  not  vomit,  and  the  convulsive  motions  were  in  a  less  de- 
gree :  he  died  eleven  minutes  after  the  poison  was  inserted.  On 
opening  the  chest>  the  heart  was  found  to  have  entirely  ceased  con- 
tracting ;  it  was  much  distended  with  blood ;  and  the  blood  in  the 
cavities  on  the  left  side  was  of  a  scarlet  colour.  On  irritating  the 
heart  with  the  point  of  the  scalpel,  the  ventricles  contracted,  but 
not  sufficiently  to  restore  the  circulation. 

Exp.  24, — About  a  grain  of  the  upas  antiar  was  inserted  into  a 
wound  in  the  side  of  a  rabbit.  He  was  affected  with  symptoms  simi- 
lar to  those  before  described,  and  died  in  ten  minutes  after  the  poi- 
son was  applied.  On  opening  the  thorax  immediately  after  death, 
the  heart  was  found  to  have  ceased  contracting,  and  the  blood  in 
the  cavities  of  the  left  side  was  of  a  scarlet  colour.  , 

It  appears  from  these  experiments,  that  the  upas  antiar,  when  in- 
serted into  a  wound>  produces  death  (as  infusion  of  tobacco  does 
when  injected  into  the  intestines)  by  rendering  the  heart  insensible 
to  the  stimulus  of  the  bloody  and  stopping  the  circulation.  The  heart 
beats  feebly  and  irregularly  before  either  the  functions  of  the  mind 
or  the  respiration  appear  to  be  affected.  Respiration  is  performed 
even  after  the  circulation  has  ceased ;  and  the  left  side  of  the  heart 
is  found  after  death  to  contain  scarlet  blood,  which  never  Can  be  the 
case  where  the  cause  of  death  is  the  cessation  of  the  functions  of 
the  brain  or  lungs.  The  convulsions  which  occur  when  the  circu- 
lation has  nearly  ceased,  probably  arise  from  the  diminution  of  the 
supply  of  blood  to  the  brain,  resembling  those  which  take  place  in 
a  person  who  is  dying  from  hemorrhage. 

There  remains  an  interesting  subject  of  enquiry^  '*  through  what 
medium  do  poisons  influence  the  brain  when  applied  to  wounds  ? 
That  poisons  applied  in  this  manner  do  not  produce  their  eflects 
precisely  in  the  same  way  as  poisons  taken  internally,  is  rendered 
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probable  by  this  circumttance ;  that  8oine.poitoiis  which  are  very 
powerful  when  applied  to  wounds  even  in  small  quantities,  are 
either  altogether  inefficient  when  taken  internally,  or  require  to  be 
given  in  very  large  quantities,  in  order  to  produce  their  e£fect,  and 
vice  vend, 

A  poison  applied  to  a  wounded  surface  may  be  supposed  to  act 
on  the  brain  in  one  of  three  ways. 

1.  By  means  of  the  nerves,  like  poisons  taken  internally. 

2.  By  passing  into  the  circulation  through  the  absorbent  vesseU. 

3.  By  passing  directly  into  the  circulation  through  the  divided 
veins. 

Exp.  S5. — In  order  to  ascertain  whether  the  woorara  acts  through 
the  medium  of  the  nerves,  I  exposed  the  axilla  of  a  rabbit,  and 
divided  the  spinal  nerves  supplying  the  upper  extremity,  just  be- 
fore they  unite  to  form  the  axillary  plexus.  The  operation  was 
performed  with  the  greatest  care.  I  not  only  divided  every  nervous 
filament,  however  small,  which  I  could  detect,  but  every  portion  of 
cellular  membrane  in  the  axilla,  so  that  the  artery  and  vein  were  left 
entirely  insulated.  I  then  made  two  wounds  in  the  fore-arm,  and 
inserted  into  them  some  of  the  woorara  formed  into  a  paste.  Four- 
teen minutes  after  the  poison  was  applied,  the  hind  legs  became 
paralytic,  and  in  ten  minutes  more  he  died,  with  symptoms  precisely 
similar  to  those  which  took  place  in  the  former  experiments,  and 
the  heart  continued  to  act  after  apparent  death.  On  dissection,  the 
nerves  of  the  upper  extremity  were  particularly  examined,  but  not 
the  smallest  filament  could  be  found  undivided. 

I  made  the  following  experiment,  to  ascertain  whether  the 
woorara  passes  into  the  circulation  through  the  absorbent  vessels. 

Exp.  96. — I  tied  a  ligature  round  the  thoracic  duct  of  a  dog, 
just  before  it  perforates  the  angle  of  the  left  subclavian  and  jugular 
veins.  I  then  made  two  wounds  in  the  left  hind  leg,  and  introduced 
some  of  the  woorara  in  powder  into  them.  In  less  than  a  quarter 
of  an  hour  he  became  afiected  with  the  usual  symptoms,  and  died 
in  a  few  minutes  afterwards. 

After  death,  I  dissected  the  thoracic  duct  with  gr«at  care.  I 
found  it  to  have  been  perfectly  secured  by  the  ligature.  It  was 
very  much  distended  with  chyle ;  and  about  two  inches  below  its 
termination  its  coats  had  given  way,  and  chyle  wasextravasated  into 
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the  cdlubr  membrane.  The  lymphatic  vessels  in  the  left  axilla 
were  distended  in  a  very, remarkable  degree ;  and  on  dividing  tbem> 
not  leas  than  a  drachm  of  lymph  issued  from  the  divided  ends. 

Since  neither  the  division  of  the  nerves,  nor  the  obstruction  of  the 
thoracic  duct,  interfere  in  the  slightest  degree  with  theefilectsof  the 
ivoorara,  there  is  presumptive  evidence  that  it  acts  on  the  brain  by 
entering  the  circulation  through  the  divided  veins.  I  endeavoured 
to  ascertain,  by  experiment,  whether  this  is  really  the  case. 

To  apply  ligatures  to  the  large  vessels  of  a  limb  only,  would  lead 
to  no  sati^ctory  conclusion,  since  the  anatomising  vessels  might 
still  carry  on  the  circulation.  The  only  way  which  I  could  devise 
of  performing  the  experiment  was  to  include  all  the  vessels,  small 
as  well  as  large,  in  a  ligature. 

Exp.  37. — In  order  to  make  the  experiment  more  satisfactorily, 
I  expoaed  the  sciatic  nerve  of  a  rabbit  in  the  upper  and  posterior 
part  of  the  thigh,  and  passed  under  it  a  tape  half  an  inch  wide.  I 
then  made  a  wound  in  the  leg,  and  having  introduced  into  it  some 
of  the  woorara  mixed  with  water,  T  tied  the  upe  moderately  tight 
on  the  fore-part  of  the  thigh.  Thus  I  interrupted  the  communica- 
tion between  the  wounds  and  the  other  parts  of  the  body,  by  means 
of  the  vessels,  while  that  by  means  of  the  nerves  still  remained. 
After  the  ligature  was  tightened,  I  applied  the  woorara  a  second 
time,  in  another  part  of  the  leg.  The  rabbit  was  not  at  all  affected, 
and  at  the  end  of  an  hour  I  removed  the  ligature.  Being  engaged 
in  some  other  pursuit,  I  did  not  watch  the  animal  so  closely  as  I 
should  otherwise  have  done;  but  twenty  minutes  after  the  ligature 
was  removed,  I  found  him  lying  on  one  side,  motionless  and  insen- 
sible, evidently  under  the  influence  of  the  poison ;  but  the  symptoms 
were  less  violent  than  in  most  instances,  and  after  lying  in  this  state 
he  recovered,  and  the  limb  became  perfectly  warm,  and  he  regained 
the  power  of  using  it. 

Exp.  38. — I  repeated  the  last  experiment  with  this  difference,  that 
after  having  applied  the  poison,  I  made  the  ligature  as  tight  as  I  could 
draw  it.  I  removed  the  ligature  at  the  end  of  an  hour  and  twenty 
minutes,  but  the  animal  was  not  at  all  aflfected  either  before  or  after 
the  removal  of  the  ligature,  and  on  the  following  day  he  had  reco- 
vered the  use  of  the  liiab. 

Exp.  39. — I  repeated  the  experiment  a  third  time,  drawing  the 
ligature  very  tight.    A^  the  end  of  forty -five  minutes  the  animal 

VOL.  V.  a 
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continued  perfectly  well,  and  the  ligature  was  removed,  f  woitclied 
tim  for  three  quarters  of  an  boor  afterwards,  but  tliere  ware  no  sytnp- 
toms  of  his  being  aflfected  by  the  poison.  On  the  following  day  the 
rabbit  died :  but  this  I  attribute  to  the  injury  done  to  the  limb  and 
sciatic  nerve  by  the  ligature,  as  there  was  the  appearance  of  inflara* 
mation  in  the  parts  in  the  neighbourhood  of  the  ligature. 

These  three  experiments  were  made  with  the  greatest  care.  From 
the  mode  in  which  the  poison  was  applied,  from  the  quantity  em- 
ployed, and  from  my  prior  experience,  I  efconld  have  entertained 
not  the  smallest  doubt  of  the  poison  taking  efiect  in  every  instance 
in  less  than  twenty  minutes,  if  no  ligature  had  been  applied.  *  In 
two  of  the  three,  the  quantity  of  woorara  was  more  than  had  been 
used  in  any  former  experiments. 

I  have  not  judged  it  necessary  to  make  any  more  expenments, 
with  the  ligature  on  the  limb,  because  the  numerous  experiments  of 
the  Abb4  Fontana  on  the  ticunas,  coincide  m  tfieir results  with  those 
which  have  just  been  detailed,  and  fully  establish  the  efficacy  of  the 
ligature  in  preventing  the  action  of  the  poison.  It  is  not  to  be  won- 
dered at,  that  the  ligature  should  sometimes  fail  in  its  efiects,  since 
these  must  evidently  depend  on  the  degree  in  which  the  circulation 
is  obstructed,  and  on  the  length  of  time  daring  which  the  obstruc- 
tion is  continued. 

There  can  be  little  doubt  that  the  woorara  aflfects  the  brain,  by 
passing  into  the  circulation  through  the  divided  vessels.  It  is  pro- 
bable that  it  does  not  produce  its  effects  until  it  enters  the  substance 
of  the  brain,  along  with  the  blood,  in  which  it  is  dissolved ;  nor  will 
the  experiments  of  the  Abb£  Fontana,  in  which  he  fonnd  the  ticunas 
produce  almost  instant  death  when  injected  into  the  jugular  vein  of 
a  rabbit,  be  found  to  militate  against  this  conclusion,  when  we^xm- 
sider  how  short  is  the  distance  which,  in  so  small  an  animd,  the 
blood  has  to  pass  from  the  jugular  vein  to  the  carotid  artery,  and 
the  great  rapidity  of  the  circulation ;  since  in  a  rabbit  under  the 
influence  of  terror,  daring  such  an  experiment,  the  heart  cannot  be 
supposed  to  act  so  seldom  as  three  times  in  a  second. 

I  have  made  no  experiment  to  ascertain  through  what  medium 
other  poisons,  when  applied  to  woundo,  aflect  the  vital  organs ;  but 
from  analogy  we  may  suppose  that  they  enter  the  circulation  through 
the  divided  blood-vessels. 

The  facts  already  related  led  me  to  con6lude  that  alcohol,  the 
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^••eatiftl  oil  of  afanoods,  the  juiee  of  aconite,  the  oil  of  tobacco,  and 
the  woorara,  occasioo  death  simply  by  destroying  the  functions  of 
the  brain,  llie  following  experiment  appears  fully  to  establish  the 
truth  of  this  conclusion. 

Exp.  30. — ^The  temperature  of  the  room  being  58  degrees  of  Fah- 
renheit's thermometer,  I  made  two  wounds  in  the  side  of  a  rabbit, 
and  applied  to  them  some  of  the  woorara  in  the  form  of  paste.  In 
seven  mmutes  after  the  application,  the  hind  legs  were  paralysed, 
and  in  fifteen  minutes  respiration  had  ceased,  and  he  was  apparently 
dead.  Two  minutes  afterwards  the  heart  was  still  beating,  and  a 
tube  was  introduced  through  an  opening  into  the  trachea,  by  means 
of  which  the  lungs  were  inflated.  The  artificial  respiration  was 
made  regularly  about  thirty*six  times  in  a  minute. 
At  first  the  heart  contracted  one  hundred  times  a  minute. 
At  the  end  of  forty  minutes,  the  pulse  had  risen  to  one  hundred 
and  twenty  in  a  minute. 

At  the  end  of  an  hour,  it  had  risen  to  one  hundred  and  forty  in  a 
minute. 

At  thcvcnd  of  an  hour  and  twenty-three  minutes,  the  pulse  had 
Allien  to  a  hundred,  and  the  artificial  respiration  was  discontinued. 
At  the  commencement  of  the  experiment,  the  ball  of  a  thermo- 
meter  being  placed  in  the  rectum,  the  quicksilver  rose  to  one  hun- 
dred degrees;  at  the  close  of  the  experiment  it  had  fallen  to  eighty- 
eight  and  a  half. 

During  the  continuance  of  the  artificial  respiration,  the  blood  in 
Ibe  fiemoral  artery  was  of  a  florid  red,  and  that  in  the  femoral  vein 
of  a  dark  colour,  as  usual. 

It  has  been  observed  by  M.  Bichat,  dhat  the  immediate  cause  of 

deadi,  when  it  takes  place  suddenly,  must  be  the  cessation  of  the 

fancitoiw  of  the  heart,  the  brain,  or  th^  lungs.    This  observation 

may  be  extended  to  death  under  all  circumstances.    The  stomach, 

the  liver,  the  iudneys,  and  many  other  organs,  are  necessary  to  life, 

bot  tiieir  constant  action  is  not  necessary;  and  the  cessation  of  their 

functions  caonot  therefore  be  the  immediate  cause  of  death.    As  in 

this  ease  the  action  of  tiie  heart  had  nevfr  ceased;  as  the  eircula- 

tion  of  cbe  blood  was  kept  op  by  artificial  respiration  for  more  than 

aa  hour  aad  twenty  minutes  after  the  poison  had  produced  its  fuH 

eficcta  ;  and  as  during  this  time  the  usual  changes  in  the  colour  of 

Ibe  Mood  took  place  tn  the  lungs ;  it  is  evident  that  the  functions  of 
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ibe  heart  and  lunp  were  unimpaired :  but  that  those  of  the  brain 
had  ceased,  is  proved  by  the  animal  having  continued  in  a  state  of 
complete  insensibility ;  and  by  this  circumstance,  that  animal  heat, 
to  the  generation  of  which  I  have  formerly  shewn  the  influence  of 
the  brain  to  be  necessary,  was  not  generated. 

Having  learned  that  the  circulation  might  be  kept  up  by  artificial 
respiration  for  a  considerable  time  after  the  woorara  had  produced 
its  full  efiects,  it  occurred  to  me,  that,  in  an  animd  under  the  influ- 
ence of  this  or  of  any  other  poison  that  acts  in  a  similar  manner,  by 
continuing  the  artificial  respiration  for  a  sufficient  length  of  time 
after  natural  respiration  had  ceased,  the  brain  might  recover  from 
the  impression  which  the  poison  had  produced*  and  the  animal 
might  be  restored  to  life.  In  the  last  experiment,  the  animal  gave 
no  sign  of  returning  sensibility;  but  it  is  to  be  observed,  1.  That 
the  quantity  of  the  poison  employed  was  very  large.  9.  That  there 
was  a  great  loss  of  animal  heat,  in  consequence  of  the  temperature 
of  the  room  bcfing  much  below  the  natural  temperature  of  the  ani- 
mal, which  could  not  therefore  be  considered  under  such  favourable 
circumstances  as  to  recovery,  as  if  it  had  been  kept  in  a  higher  tem- 
perature. S.  That  the  circulation  was  still  vigorous  when  I  left  off 
inflating  the  lungs,  and  therefore  it  cannot  be  known  what  would 
have  been  the  result,  4f  the  artificial  respiration  had  been  longer 
continued. 

Exp.  31. — A  wound  was- made  in  the  side  of  a  rabbit,  and  one 
drop  of  the  essential  oil  of  almonds  was  inserted  into  it,  and  imme- 
diately the  animal  was  placed  in  a  temperature  of  ninety  degrees. 
In  two  minutes  he  was  under  the  influence  of  the  poison.  The 
usual  symptoms  took  place,  and  in  three  minutes  more  respiration 
had  ceased,  and  he  lay  apparently  dead,  but  the  heart  was  still  felt 
beating  through  the  ribs.  A  tube  was  then  introduced  into  one  of 
the  nostrils,  and  the  lungs  were  inflated  about  thirty-five  times 
in  a  minute.  Six  minutes  after  the  commencement  of  artificial  re- 
spiration, he  moved  his  head  and  legs,  and  made  an  effort  to  breathe* 
He  then  was  seized  with  convulsions,  and  again  lay  motionless,  but 
continued  to  make  occasional  e£R>rts  to  breathe.  Sixteen  minutes 
after  its  commencement,  the  artificial  respiration  was  discontinued. 
He  now  breathed  spontaneously  seventy  times  in  a  minute,  and 
moved  his  head  and  extremities^  After  this,  he  occasionally  rose, 
and  attempted  to  walk.    In  the  intervals  he  continued  in  a  dozing 
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state;  but  from  this  he  gradually  recoYered.  Id  less  than  two  hours 
he  appeared  perfectly  well,  and  he  continued  well  on  the  following 
day. 

The  inflating  the  lungs  has  been  frequently  recommended  in  cases 
of  sufibcation,  where  the  cause  of  death  is  the  cessation  of  the  func- 
tions of  the  lungs :  as  far  as  I  know,  it  had  not  been  before  proposed 
in  those  cases,  in  which  the  cause  of  death  is  the  cessation  of  the 
functions  of  the  brain.  It  is  probable,  that  this  method  of  treatment 
might  be  employed  with  advantage  for  the  recovery  of  persons  la* 
bouring  under  the  eflects  of  opium,  and  many  other  poisons. 

III.   GBNBRAL   CONCLUSIONS. 

The  experiments  which  have  been  detailed  Idsid  to  the  following 
conclusioDs. 

1.  Alcohol,  the  essential  oil  of  almonds,  the  juice  of  aconite,  the 
empyreumatic  oil  of  tobacco^  and  the  woorara,  aet  as  poisons  by 
simply  destroying  the  functions  of  the  brain ;  universal  death  taking 
place,  because  respiration  is  under  the  influence  of  the  brain,  and 
ceases  when  its  functions  are  destroyed. 

2.  The  infusion  of  tobacco  when  injected  into  the  intestine,  and 
the  upatf  antiar  when  applied  to  a  wound,  have  the  power  of  render- 
ing the  heart  insensible  to  the  stimulus  of  the  blood,  thus  stoppbg 
the  circulation ;  in  other  words,  they  occasion  syncope. 

3.  There  is  reason  to  believe  that  the  poisons,  which  in  these  ex- 
periments were  applied  internally,  produce  their  effects  through jhe 
medium  of  the  nerves  without  being  absorbed  into  the  circulation. 

4.  When  the  woorara  is  applied  to  a  wound,  it  produces  itsefifects 
on  the  brain,  by  entering  the  circulation  through  the  divided  blood- 
vessek ;  and  from  analogy,  we  may  conclude  that  other  poisons, 
when  applied  to  wounds,  operate  in  a  similar  manner. 

5.  When  an  animal  is  apparently  dead  from  the  influence  of  a 
poison,  which  acts  by  simply  destroying  the  functions  of  the  brain, 
it  may,  in  some  instances  at  least,  be  made  to  recover,  if  respiration 
is  artificially  produced,  and  continued  for  a  certain  length  of  time. 

We  shall  now  proceed,  from  the  long  and  formidable  catalogue 
we  collected  above,  to  give  some  description  of  the  growth  and  na- 
tural properties  of  the  more  curious  poisonous  plants. 

[ParUalogia.    Phil.  Trans.  1811. 
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SECTION   It. 

Cherry  LaurcL 
Pronnt  Laoro-cera»o».— LiNW. 

The  prunus  genus  embraces  a  ? cry  extensive  family,  amoumiog 
to  not  less  than  thirty  one  species,  natives  of  Europe,  Asia,  and 
America,  six  of  which  are  indigenous  to  our  own  country.  To  this 
genus  belong  the  common  plum-tree,  bullace,  black-thorn,  apricot, 
with  all  its  varieties,  common  cherry,  common  laurel,  Portuguese 
laurel.  To  this  aUo  belongs  the  species  before  us,  which  is  a  shrub, 
or  small  tree,  sendhig  off  long  spreading  branches,  and  covered  with 
smooth  brown  bark.  Leaves  evergreen,  elliptical,  or  obotate,  blunt, 
rather  serrated,  furnished  with  yellowish  glands  at  the  base  of  a 
shining  deep  greefi,  placed  alternately  upon  strong  short  foot- 
stalks.  Flowers  on  short  peduncles,  in  spikes,  which  arise  at  the  als 
of  the  leaves.  Calyx  tubular,  ovate,  divided  at  the  brim  into  five 
pointed  reflexed  segments.  Corolla  composed  of  five  petals,  which 
are  small,  white,  roundish.  Filaments  about  eighteen,  tapering,  in- 
serted in  the  calyx,  furnished  with  simple  antherae.  Gerroen  oblong, 
supporting  a  columnar  sty  !<?,  terminated  by  a  blunt  stigma.  Flowers 
drupus,  resembling  a  small  cherry  both  in  its  external  and  internal 
structure. 

It  Is  a  native  of  the  Levant,  and  appears  to  have  been  long  culti- 
vated in  Britain,  and  by  its  polished  evergreen  leaves  adds  much  to 
the  beauty  of  our  shrubberries. 

The  leaves  of  the  lauro-cerasus  have  a  bitter  styptic  taste,  accom- 
panied with  a  flavour  resembling  that  of  bitter  almonds,  or  other 
kernels  of  the  drupaceous  fruits.  Hie  flowers  of  this  plant  also 
manifest  a  similar  flavour.  The  powdered  leaves,  applied  to  the 
nostrils,  excite  sneezing,  though  not  so  strongly  as  tobacco. 

The  kernel-like  flavour  which  these  leaves  impart  being  generally 
esteemed  grateful,  has  sometimes  caused  them  to  be  employed  for 
culinary  purposes,  and  especially  in  custards,  puddings,  blanc- 
mange, &c.  and  as  the  proportion  of  this  sapid  matter  of  the  leaf 
to  the  quantity  of  the  milk  is  commonly  inconsiderable,  bad  effects 
ha^-e  seldom  ensued.    But  as  the  poisonous  quality  of  this  laurel  is 


Digitized  by  VjOOQ IC 


CHBRRY   hAVBUL.  247 

now  inditiputably  proved,  the  public  ought  to  be  cautiooied  agaiiitt 
its  internal  u$e. 

The  followtng  commuoicatioo  to  the  Royal  Society,  by  Dr.  Mad- 
den, of  Dublin,  contains  the  first  and  principal  proofs  of  the  delete* 
rious  efiects  of  this  vegetable  upon  mankind.  "  A  very  extraordinary 
accident  that  fell  out  here  some  OKNQikhs  ago,  ^  discovered  to  us  a 
most  dangerous  poison,  which  was  never  before  known  to  be  so, 
though  it  has  been  in  frequent  use  among  i».  The  thing  I  mean 
is  a  simple  water,  distilled  fVom  the  leaves  of  the  lauro-cerasus. — 
The  water  is  at  first  of  a  milky  colour,  but  the  oil  which  comes  over 
the  helm  with  it,  being  in  a  good  measure  separated  from  the  phlegm, 
by  passing  it  through  a  flannel-hag,  it  becoines  as  clear  as  common 
water.  It  has  the  smell  of  bitter  almond,  or  peach  kernel,  and  has 
been  for  many  years  in  frequent  use  among  our  housewives  and 
cooks,  to  give  that  agreeable  flavour  to  their  creams  and  puddings. 
It  has  abo  been  much  in  use  among  our  drinkers  of  drams;  and 
the  proportion  they  generally  use  it  in,  has  been  one  part  of  laurel 
water  to  four  of  brandy.  Nor  has  this  practice,  (however  frequent) 
ever  been  attended  with  any  apparent  ill  consequences,  till  some 
time  in  the  month  of  September,  1728,  when  it  happened  that  one 
Martha  Boyse,  a  servant,  who  Uved  with  a  person  that  sok)  great 
quantities  of  this  water,  got  a  bottle  of  it  from  her  mistress,  and 
gave  it  to  her  mother,  Ann  Boyse,  as  a  very  rich  cordial.  Ann 
Boyse  made  a  present  of  it  to  Frances  Eaton,  her  sister,  who  was  a 
shopkeeper  in  town,  and  who  she  thought  might  oblige  her  cus- 
tomers with  it.  Accordingly,  in  a  few  days,  she  gave  about  two 
oances  of  the  water  to  a  woman  called  Mary  Whaley,  who  drank 
about  two-thirds  of  what  was  filled  out,  and  went  away.  Frances 
Eaton  drank  the  rest.  In  a  quarter  of  an  hour  afler  Mary  Whaley 
had  drank  the  water  (as  I  am  informed)  she  complained  of  a  vio- 
lent  disorder  in  her  stomach,  soon  after  lost  her  speech,  and  died 
in  about  an  hour,  without  vomiting  or  purging,  or  any  convubion. 

The  shopkeeper,  F.  Eaton,  sent  word  to  her  sister,  Ann  Boyse,  of 
what  had  happened ;  who  came  to  her  upon  the  message,  and  af- 
firmed that  it  was  not  possiUe  the  cordial  (as  she  called  it)  could 
have  occasioned  the  death  of  the  woman  i  and  to  convince  her  of  it, 
she  filled  out  about  three  spoonsful  and  drank  it.  She  continued 
talking  with  F.  Eaton  about  two  minutes  longer,  and  was  so  earnest 
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to  persuade  her  of  the  liquor's  being  inofiensive,  tb^t  she  drink  two 
spoonsful  more,  but  wa»  hardly  well  seated  in  her  chair,  when  she  died 
without  the  least  groan  or  convulsion.  Frances  Eaton,  who,  as  be- 
fore observed,  bad  drank  somewhat  above  a  spoonful,  found  no  dis- 
order in  her  stomach  or  elsewhere;  but  to  prevent  any  ill  eonee- 
qucnce  she  took  a  vomit  immediately,  and  has  been  weU  evier  since.'* 

Dr.  Madden  mentions  another  case  of  a  gentleman  at  Kilkenny, 
who  "  mistook  a  boUle  of  this  laurel  water  for  a  bottle  of  ptisan ; 
what  quantity  he  drank  is  uncertain,  but  he  died  in  a  few  minutes^ 
complaining  of  a  violent  disorder  in  his  stomach.** 

In  addition  to  this,  we  may  refer  to  the  unfortunate  case  of  Sir 
Theodosius  Boughton,  whose  death,  in  1780,  an  Eoglbh  jury  de- 
clared to  be  occasioned  by  this  poison.  In  this  case  the  active  priii- 
dple  of  the  lauro  cerasus  was  concentrated  by  repeated  distillations^ 
and  given  to  tlie  quantity  of  an  ounce ;  the  suddenly  fatal  eflect» 
of  which  must  be  still  in  the  recollection  of  the  public. 

To  brute  animals  this  poison  is  almost  instantaneously  mortal,  as 
amply  appears  by  the  experiments  of  Madden^  Mortimer,  Nicholls, 
Langrish,  Vater,  Fontana,  and  others. 

The  experiments,  conducted  by  these  gentlemen,  shew,  that  llie 
laurel-water  is  destructive  to  animal  life,  not  only  when  taken  into 
the  stomach,  but  also  on  being  iiyected  into  the  intestines,  or  applied 
externally  to  diflferent  organs  of  the  body.  It  is  remarked  by  Abb^ 
Fontana,  that  this  poison,  even  "  when  applied  in  a  very  small  quan- 
tity to  the  eyes,  or  to  the  inner  part  of  the  mouth,  without  touching 
the  oesophagus,  or  being  carried  into  thestomach,  is  capable  of  kill- 
ing an  animal  in  a  few  instants;  whilst  applied  in  a  much  greater 
quantity  to  wounds,  it  has  so  little  activity,  that  the  weakest  animals^ 
such  as  pigeons,  resist  its  action.** 

The  most  volatile  is  the  most  active  part  of  the  lauro-cerasos ; 
and  if  we  judge  from  its  sentiible  qualities,  an  analogous  principle 
seems  to  pervade  many  other  vegetable  subsUnces,  especially  the 
kernels  of  drupaceous  fruits;  and  in  various  species  of  the  amyg- 
dalb,  this  sapid  principle  extends  to  the  flowers  and  leaves. 
^  It  is  of  importance  to  notice,  that  this  is  much  less  powerful  in 
iu  action  upon  human  subjecU  than  upon  dogs,  rabbits,  pigeons, 
and  reptiles.  To  poison  man  th^  essential  oil  of  the  lauro-cerasiis 
must  be  separated  by  distillation,  as  in  the  spirituous  or  common 
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laurel-water;  and  unlesf  this  is  itrongly  imbued  with  the  oil;  or 
given  in  a  large  doee,  it  proves  innocent. 

Dr.  Culkn  obsenres,  that  the  sedative  power  of  the  lauro-cerasus 
acts  upon  the  nervous  system  in  a  difibrent  manner  from  opium  and 
other  narcotic  substances^  whose  primary  action  is  upon  the  animal 
functions :  for  the  lauro-cerasus  does  not  occasion  sleep,  nor  does 
it  produce  local  inflammation,  but  seems  to  act  directly  upon  the 
vital  powers.  Abb6  Fontana  supposes  that  this  poison  destroys 
animal  life,  by  exerting  its  effects  upon  the  blood  ;  but  the  experi- 
ments and  observations  from  which  he  draws  this  opinion  are  evi- 
dently inconclusive.  It  may  also  be  remaii[ed,  that  many  of  the 
Abba's  experiments  contradict  each  other. 

Thus  it  appears  from  the  citation  given  above,  that  the  poison  of 
this  vegetable,  when  applied  to  wounds,  does  not  produce  a  fetal 
efiect;  but  future  experiments  led  the  Abbe  to  assert,  that  the  oil 
of  the  lauro-cerasus,  whether  given  internally,  .or  applied  to  the 
woonds  of  animals,  is  one  of  the  most  terrible  and  deadly  poisons 
known.'* 

Though  this  vegetable  seems  to  have  escaped  the  notice  of  Stoerck, 
yet  it  is  not  without  advocates  for  its  medicinal  use.  Linnaeus  in- 
forms us,  that  in  Switzerland  it  is  commonly  and  successfully  used 
in  pulmonary  complaints.  Langrish  mentions  its  efficacy  in  agues ; 
and  as  Bergius  found  bitter  almonds  to  have  this  eflfect,  we  may 
from  analogy  conclude,  that  this  power  of  the  lauro-cerasus  is  well 
established.  Baylies  found  that  it  possessed  a  remarkable  power  of 
diluting  the  blood,  and  from  experience  recommended  it  in  all  cases 
of  disease  supposed  to  proceed  from  too  dense  a  state  of  that  fluid ; 
adducing  particular  instances  of  its  efficacy  in  rheumatism,  asthma 
and  in  schirrous  affections.  Nor  does  this  author  seem  to  have  been 
much  afraid  of  the  deleterious  quality  of  the  lauro-cerasus,  as  he 
directs  a  pound  of  its  leaves  to  be  macerated  in  a  pint  of  water,  of 
which  he  gives  from  thirty  to  sixty  drops  three  or  four  times  a  day. 

[Phil.  Trans.  Urn.  Woodville. 
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Nightshade. 
Solanmn  Digram* — Linn. 
Sbhinaiii  Dolcamara.'— Linn. 
AtrofNi  BclladoniUH«LiifN. 

The  vernacular  term  nightshade  is  applied  to  the  above  twa 
species  of  solanum  (the  first  being  disainguished  by  (he  term  garden 
nightshade,  and  the  second  by  that  of  woody  nightshade;)  and  the 
one  species  of  atropa,  which  is  peculiarly  characterised  by  the  term 
deadly  nightshade.  They  are  all  medicinal  under  proper  manage- 
ment, and  poisonous  when  taken  in  excess. 

Ir  Atropa  heUad<mna.'^DtzA\j  nightshade. 

This  has  a  thick,  whitish  root,  which  is  perennial,  and  sends  forth 
strong,  branched,  annual,  purple-coloured  stems,  from  three  to  five 
feet  high.  The  leaves  are  of  unequal  size,  entire,  oval,  pointed,  and 
stand  in  pairs  upon  short  footstalks.  The  flowers  are  of  a  dark  or 
brownish  purple,  colour,  large,  pendent,  bell-shaped,  furrowed,  and 
the  limb  cut  into  five  segments.  The  whole  plant  is  covered  with 
fine  hairs  or  down  :  the  flowers  appear  in  June  or  July,  but  the  ber- 
ries are  not  ripe  till  September,  when  they  acquire  a  shining  black 
colour.  It  grows  in  shady  and  stony  waste  grounds,  but  is  not  very 
common  near  London. 

Whether  this  plant  is  the  Sr^wx*©?  ftawx<K  of  Dioscorides  or  not, 
botanists  have  not  yet  ascertained,  but  it  has  certainly  been  long 
known  as  a  strong  poison  of  the  narcotic  kind ;  and  the  berries, 
though  less  powerful  than  the  leaves,  furnish  us  with  many  instances 
of*  their  fatal  effects,  particularly  upon  children,  who  are  readily 

*  Senoert  lib,  vi.  par.  7,  €ap.  9.  Lob«l  Sttrpium  Adverau  p.  103.  Mattbidiu 
Oper.  Omo.  p.  754.  OetiDger  de  Belladoona.  Aug.  VindeL  Strjcbnomania,  &c 
Bodacas  i  StapcL  Commeot.  in  Tbeophnut.  586.  Simon  Panli  Quad,  Botan. 
p.  488.  Gerard's  Herbal,  841.  Wepfer's  Cicnt.  Aqnat.  Histor.  et  Nozs,  p.  988. 
Booldoc.  bistoire  de  I'Acad.  a.  1708.  Roui  Plant.  Venen.  p.  11.  Boerbaa?c's 
hist.  Plant.  Lodg.  Bat.  bort.  p.  510.  Joom.  de  Med.  ann.  1759.  Gent.  Blagai. 
1747  and  1748.  Hill's  British  Herbal,  p.  899.  Spielman's  Diss.  Vcget.  Venen. 
p.  16*  Aiapp.  PL  Alsat.  p.  86.  Mnrraj't  Apparat.  Medicam.  p.  43 1 .  Bfanj  other 
recent  HdU  of  the  same  kind  might  be  adduced  from  ?arions  periodical  pnblicatioos. 
Bay  found  by  applying  the  leaves  of  tbe  Belladonna  near  the  eye,  a  remarhaMe 
relaxation  of  the  OTca  was  produced,  and  tbe  oculists  of  the  present  day  have  in 
Tarions  caMS  arailed  tbcmselfcs  of  this  curious  fact.— Editor. 
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tempted  to  eat  Ibis  fruit,  by  iU  allariog  appearance  and  sweet  taste. 
Tbe  number  of  these  berries  necessary  to  produce  deleterious 
efiecu,  may  probably  depend  upon  the  sUte  of  maturity  in  which 
they  are  eaten :  if  not  more  than  three  or  four  be  swallowed^  ac- 
cording to  Hal1er*8  account^  no  bad  consequence  ensues;  *'Mmrm 
"  sapore  fatuo  dulci  possunt  Adsgae  Moca  -M*  ^  mimcrus  tres 
^  €fmimmP9^  mmm  oaeaMerit;  plures  etiam  a  studioao  medioins 
''  Coloniensi  nomine  SimonU  vidi  deglutiri  f/' 

But  when  a  greater  number  of  the  berries  are  taken  into  the  jU»- 
machy  scarcely  half  an  hour  elapses  before  yioktiym|i<iWH  tuper- 
vene;  viz.  vertigo,  ddiriim,  ff'cai  thiwt,  |Mmiful  deglutition^  and 
irtfJHiig^  feUowed  by  ioror,  stridor  dentium>  and  convulsions ;  the 
eye-lids  are  drawn  down,  the  uvea  dilated  and  immoveable ;  the  face 
becomes  red  and  tumid,  and  spasms  afiect  the  mouth  and  jaw  :  the 
general  sensibility  and  irritability  of  the  body  suffer  such  great  di* 

Saovages  {Nosot)  supposes  that  tbe  Belladoona  was  the  plant  which  produced 
sadi  sttaoge  and  dreadful  effects  upon  the  Roman  soldiers,  during  their  retreat 
(ander  th«  command  of  Anthony)  from  the  Farthians ;  they  are  said  to  have 
**  suffered  great  distress  for  want  of  provisions,  and  were  urged  to  eat  nnknowa 
plants :  among  others  they  met  with  an  herb  that  was  mortal ;  he  that  had  eaten 
of  it,  lost  his  memory  and  his  senses,  and  employed  himself  wholly  in  turning 
about  all  the  stones  he  could  find,  and  after  Tomiting  up  bile,  fell  down  dead." 
P1otarch*s  life  of  Anthony. — The  Scotch  historian,  Buchanan,  relates  that  the 
Scots  mixed  a  quantity  of  tbe  juice  of  the  Balladonna  (Solanum  Somnifenim) 
with  the  bread  and  drink,  which  by  their  truce  they  were  to  supply  the  Danes 
with,  which  so  intoxicated  them,  that  the  Scots  killed  the  greatest  part  of  Sweno's 
army  while  asleep.    Lib.  fii. 

Bay  relates  a  curious  instance  of  the  effects  of  this  plant  in  the  following 
words.  Hist.  Plant,  p.  680.  Accidit,  ni  fallor,  tempore  Pontificis  Mazimi  Urbani 
nltimi,  ut  quidam  de  famulitio  Cardinalis  magni  nominis  (ut  mihi  hie  Augustse 
rctnlit  cjns  hortulanus)  infunderet  in  vino  Malfatico  herbam  illam  quaa  Bellam 
Donnam  vocant,  daturam  alias  per  noctem  ut  ejus  herbsB  effectus  discerent ;  in- 
fosom  hoc  propinarunt  cuidam  fratri  mendicanti  ex  confentu  S.  Hieronymi,  qui 
PUafii  Fratrum  ignorantie  dicitur,  a  primo  breve  delirium,  cacbinni,  gestioula- 
tiooes  TarisB;  dein  insauia  Tera,  post  stupor  mentis  qualis  est  ebriorum  Tigilantium. 
Cardinalis  pro  ebrio  in  careers  inclndit ;  deinde  i  medico  qui  rem  subollecerat 
ionocens  pronuntiatnr,  qui  aceti  cyatho  propinato,  a  dementia  qoam  Bella  Donna 
cantarit  eum  liberat.  Hacbstellerus  Decad.  7  Ob. 
And  Shakespeare  in  his  Macbeth  makes  Banquo  say. 

Or  bare  we  eaten  of  tbe  insane  root 
That  takes  tbe  reason  prisoner. 
•  Hal.  Stirp.  Heir.  No.  579. 
t  Hurt.  Florent.  p.  63. 
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inniatioD»  that  the  stomach  often  bean  large  and  repeated  doses  ot 
Urt  emet.  (gr.  U.)  witboat  being  brought  into  action;  the  pube 
is  small,  hard,  quick,  and  subsyHus  tendinem,  risus  sardonius  et 
coma,  generally  precede  death.  The  body  being  opened,  inflamma. 
tion  has  been  discovered  in  the  intestines,  m^entery,  and  liver  *• 
And  Boulduc  f  found  the  stomach  of  a  child  eroded  in  three 
places.  It  may  be  necessary  to  remark,  that  vinegar,  liberally 
drank,  has  been  found  very  efficacious  in  obviating  the  eflecu  of 
this  poison ;  evacuations  should  however  be  always  first  promoted. 
The  leaves  of  the  belladonna  were  first  used  externally  to  discuss 
scirrhous  and  cancerous  tumours,  and  also  as  an  application  to  ill 
conditioned  ulcers ;  their  good  e£fects  in  this  way  at  length  induced 
physicians  to  emply  them  internally  for  the  same  disorders,  and  we  ' 
have  a  considerable  number  of  well  authenticated  facts  which  prove 
them  a  very  serviceable  and  important  remedy  %.  But  it  must 
likewise  be  confessed,  that  many  cases  of  this  sort  have  occurred  in 
which  the  belladonna  has  been  employed  without  success  § :  this 
however,  may  be  said  of  every  medicine ;  and  though  Dr.  CuUeo  re- 
peatedly experienced  its  inefficacy,  yet  the  facts  he  adduces  in  con- 
firmation of  the  utility  of  this  plant,  are  clear  and  decisive :  ''  I  have 
had  a  cancer  of  the  lip  entirely  cured  by  it ;  a  scirrbosity  in  a  wo- 
man's breast,  of  such  a  kind  as  frequently  proceeds  to  cancer,  I 
have  found  entirely  discussed  by  the  use  of  it ;  a  sore  a  little  below 


•  Comm.Nor.  1748,  p.  61. 
t  Hist,  de  I'Acad.  det  Sc.  do  Pltris,  170S,  p.  56. 

X  Junker's  Conspect.  Tbcr.  Gen.  Ed.  1796.  p.  491 .  Jonra.  de  Med.  ann.  1 766. 
Timmennenns  Progr.  Micb.  Albertos  de  BelUdooiMU  Tib.  LambergeD,  stated 
in  tbe  PbU.  Trans.  toI.  50,  hj  Mr.  Paltney.  Comment  de  Rebns,  torn.  8,  p.  654. 
Darlac  Jonm.  de  Med.  t.  1 1,  p.  449.  Amoaretix,  l.  c.  tom.  18.  p.  47.  Martean 
1.  c.  tom.  14,  p.  1 1.  van.  dea.  Block.  I.  c.  tom.  I4,  p.  108.  Lodw.  Advert.  Praci 
▼ol.  1,  P.  4,  p.  687,  aod  toI  8.  p.  314.  To  which  we  may  add  tbe  later  aotboritiQa 
of  Bergins,  (Mat  Med.  p.  ISd,  toI.  I.)  and  Marraj,  App.  Med.  toI.  1 .  p.  440.  who 
used  them  snccessfnlly  in  conToIsions  and  epilepsy.  The  good  effects  of  the  berriea 
may  be  learned  from  Gessner,  Epist.  p.  84.  Eph.  N.  C.  ann.  8.  Obe.  64.  SmetiiKy 
lib.  4.  p.  988.     Mayeme  Prax.  Med.  Syntagm.  Alt.  p.  186. 

§  Heister  Chimigie,  p.  888.  Van.  Der.  Harr.  over  de  KkierkHoeet-em  Kmnkm- 
OetweiieHf  p.  85.  Van.  Dovem.  in  litt.  ad  Timmermann  Prog,  Timmermwi 
Janr.  ibid.  AcreL  Ckir  HandeUer.  p.  40.  De  Haen  Rat.  Med.  tom.  9.  p.  45. 
Scbmnckero  Chimg.  WahrnehmungeD,  tarn.  9  p.  150.  And  sdibe  acootints  gireii 
•f  this  plant  by  our  own  countrymen  Gatakcr  and  Bromfield. 
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the  eye,  which  had  put  on  a  caDcerous  appearance,  was  much 
mended  by  the  internal  use  of  the  Belladonna :  but  the  patient 
having  learned  somewhat  of  the  poisonous  nature  of  the  medicine, 
refused  to  continue  the  use  of  it,  upon  which  the  sore  again  spread, 
and  was  painful ;  but  upon  a  return  to  the  use  of  the  Belladonna, 
was  again  mended  to  a  considerable  degree :  when  the  same  fears 
again  returning,  the  use  of  it  was  again  laid  aside,  and  with  the 
same  consequence  of  the  sore  becoming  worse.  Of  these  alternate 
states,  connected  with  the  alternate  use  of,  and  abstinence  from,  the 
Belladonna,  there  were  several  of  these  alternations  which  fell  under 
my  own  observation <" 

The  sensible  eflects  produced  by  the  leaves  of  this  plant  taken  in 
medicinal  doses,  are  usually  by  the  skin,  kidneys,  and  sometimes  by 
the  intestinal  canal :  in  larger  doses  troublesome  dryness  of  the  mouth 
and  throat,  giddiness,  and  dimness  of  sight  are  experienced. 

That  the  advantages  derived  from  the  internal  use  of  the  Bella- 
donna are  only  in  proportion  to  the  evacuations  eflfected  by  it,  is  a 
conclusion  we  cannot  admit  as  sufficiently  warranted  by  the  facts 
adduced  upon  this  point. 

As  this  plant  is  very  uncertain  in  its  operation,  the  proper  dose 
is  with  difficulty  ascertained :  the  most  prudent  manner  of  adminis- 
tering it  is  by  beginning  with  one  grain  or  less,  which  may  be  gra- 
dually increased  according  to  its  effects.  Six  grains  are  considered 
as  a  very  large  dose.  With  respect  to  the  berries,  so  successfully 
employed  as  an  anodyne,  by  Gesner,  and  others,  in  dysenteries,  a 
amall  spoonful  (coch.  parvuro)  of  a  syrup  of  the  juice  was  the  dose 
given. 

Tlie  root  seems  to  partake  of  the  same  qualities  as  the  leaves,  but 
is  lesi  virulent. 

2.  Soianum  Dulcamara. — Woody  Nightshade. 

The  stalk  is  slender,  climbing,  alternately  branched,  somewhat 
angular,  brittle,  hollow,  and  frequently  rises  above  six  feet  in 
height :  it  is  covered  with  bark  of  an  ash-colour,  and  that  of  the 
young  branches  is  of  a  purple  hue :  the  leaves  are  long,  oval,  pointed, 
veined,  and  many  of  those  near  the  top  are  halbert-shaped,  but  the 
lower  leaves  are  entire,  and  of  a  deep  green  colour :  the  flowers 
hang  in  loose  clusters  or  cynue :  the  corolla  is  monopetak>us,  wheel- 
shaped,  divided  into  five  pointed  segments,  which  are  bent  badk- 
wards,  of  a  purple  colour,  and  the  bas$  of  each  marked  with  two 
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round  green  spot)) ;  tkc  tube  18  stiort,  and  the  faux  or  mouth  is  of  a 
shining  black  colour ;  the  calyx  is  8nidl>  and  divides  into  fire  btunt 
pergistent  segments,  of  a  purple  colour ;  the  five  filaments  are  short, 
black,  and  inserted  in  the  tube  of  the  coroHa :  the  anthene  are  yel- 
low, erect,  and  unite  at  then*  points ;  the  style  is  somewhat  longer 
than  the  stamina,  and  terminated  by  a  simple  obtuse  stij^ma ;  the 
germen  is  oval,  and  becomes  a  ronndi^  bilocular  berry,  which  finally 
acquires  a  red  colour,  and  contains  many  flat  yellowish  seeds.  It 
grows  plentifully  in  hedges  well  supplied  with  water,  and  the  flowers 
appear  about  the  latter  end  of  June. 

The  roots  and  stalks  of  this  Nightshade,  upon  being  chewed,  first 
cause  a  sensation  of  bitterness,  which  is  soon  followed  by  a  consider- 
able degree  of  sweetness;  and  hence  the  plant  obtained  the  name 
of  Bittersweet.  The  berries  have  not  yet  been  applied  to  medical 
use ;  they  seem  to  act  powerfully  upon  the  prime  rie,  exciting  rio- 
lent  Tomiting  and  purging :  thirty  of  them  were  giren  to  a  dog, 
which  soon  became  mad,  and  died  in  the  space  of  three  hours,  and 
upon  opening  his  stomach,  the  berries  were  discoipered  to  hare  under- 
gone no  change  by  the  power  of  digestion ;  there  can  therefore  be 
little  doubt  of  the  deleterious  effects  of  these  berries ;  and  as  they 
are  rery  common  in  the  hedges,  knd  may  be  easily  mistaken  by 
children  for  red  currants,  which  they  somewhat  resemble,  thia  cir- 
cumstance is  the  more  worthy  of  notice.  The  stirpites,  or  younger 
branches,  are  directed  for  use,  in  the  Edinburgh  Pharm.  and  they 
may  be  employed  either  fresh  or  driedi  making  a  proportionate  al- 
lowance in  the  dose  of  the  latter  for  some  diminution  of  its  powers 
by  drying.  In  autumn,  when  the  leaves  are  fallen,  the  sensible  qua- 
lities of  the  plant  are  said  to  be  the  strongest,  and  on  this  account 
it  should  be  gathered  in  autumn  rather  than  in  spring. 

Dulcamara  does  not  manifest  thoie  narcotic  qualities,  which  are 
common  to  many  of  the  nightshades ;  it  is  however  very  generally 
admitted  to  be  a  medicine  of  considerable  efficacy.  Murray  says 
that  it  promotes  all  the  secretions;  Haller  observes  that  it  partakes 
of  the  milder  powers  of  the  Nightshade,  joined  to  a  resolvent  and 
saponaceous  quality ;  and  the  opinion  of  Bergius  seems  to  coincide 
with  that  of  Murray. 
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3.    Solanum  Nigram. — Garden  Nigbtsbide. 

Root  annual,  branch^,  whitish^  hung  with  numerous  small  fibres. 
Stalk  above  a  foot  in  height,  alternately  branched,  formed  into 
angles  by  a  foliaceous  membrane,  swelled  at  the  base  of  each 
branch,  rough,  and  of  a  dingy  purple  colour.  Leaves  on  footstalks, 
alternate,  irregularly  ovate,  sinuated,  or  indentated,  and  clothed 
with  soft  hairs.  Flowers  in  a  species  of  umbel,  upon  a  common 
lateral  flower-stalk..  Calyx  divided  into  five  small  short  permanent 
segments.  Corolla  separated  into  five  segments,  which  are  ova], 
pointed,  spreading,  and  of  a  whitish  colour.  Filaments  five,  short, 
downy,  terminated  by  yellow  oblong  contiguous  antherse.  Germen 
roundish,  supporting  a  tapering  downy  style,  furnished  with  a  round 
stigma.  Fruit  a  round  two-celled  beery,  changing  from  a  green  to 
a  black  colour,  and  containing  several  kidney-shaped  yellowish 
seeds. 

It  is  common  about  rubbish,  dunghills,  and  in  neglected  gardens, 
producing  its  flowers  during  all  the  summer  months. 

The  smell  of  this  plant  is  faint  and  disagreeable ;  to  the  taste  it 
manifests  no  peculiar  flavour,  beipg  simply  herbaceous.  It  appears 
to  possess  the  deleterious  qualities  of  the  other  nightshades  in  a 
very  considerable  degree ;  even  the  odour  of  the  plant  is  said  to  be 
so  powerfully  narcotic  as  to  cause  sleep\ 

The  berries  are  equally  poisonous  with  the  leaves.  Three  chil- 
dren, upon  eating  them,  were  suddenly  seized  with  cardialgia  and 
delirium,  accompanied  with  spasms,  and  remarkable  distortions  of 
the  limbsf :  and  to  poultry  they  proved  fatal  in  a  short  time:(. 

The  plant,  or  rather  the  leaves,  which  were  boiled  and  eaten  by 
a  mother  and  four  children,  produced  swellings  of  the  face  and 
limbs,  followed  by  inflammation  and  gangrene ;  but  the  husband, 
who  likewise  ate  of  this  vegetable  at  the  same  time,  found  no  con- 
seqoent  disorder  §. 

Its  deleterious  effects  appear  still  more  certain  from  the  experi- 
ments of  Messrs.  Gataker  and  Bromfield ;  the  latter  asserts  that  in 
dotes  of  one  grain  it  had  a  mortal  efiect  upon  one  of  his  patients  J|. 

•  Boccooe.  MaMo  di  fis.  p.  SS4.  f  Vide  Wepfer  De  cicot.  p.  926. 

X  Haller,  1.  c.  $  Racker.  Commer.  Noric.  1731,  p.  S7S. 

II  U  ought  to  be  remmrlied,  howerer,  that  Dioscorldet  and  Tfaeopbraitot  men- 
turn  it  at  an  ctcalent  plant ;  and  Gueria  (De  vegetal,  renen.  Alsatis,  1766, 
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As  this  species  of  nightshade  is  thought  to  be  the  Zr^x*^  Kwecuot 
p{  Dioscorides*,  its  external  use  was  resorted  to  in  ancient  times  as 
a  discutient  and  anodyne  in  various  affections  of  the  skin,  tumefac- 
tions of  the  glands,  ulcers,  and  disorders  of  the  eyes ;  nor  does  the 
utility  of  this  practice  want  the  confirmation  of  later  experiencef. 

Of  its  internal  use  w^  find  Tery  little  evidence  in  the  writings  of 
the  ancients ;  though  according  to  Ca&salpinus  X,  it  appears  not  to 
have  been  wholly  neglected. 

Its  medicinal  powers  in  modern  times  appear  to  be  equally  doubt- 
ful. Gataker  strongly  recommended  it,  externally  and  in  solution, 
as  an  excellent  restorative  lotion  for  old  sores  and  cancerous  ulcers, 
kc.  and  internally  as  an  aperient  and  good  diuretic :  but  Bromfield 
was  never  able  to  obtain  these  efllect^  in  any  sufficient  degree. 

[Dioscorid.  Linn.  Wepfar.  Lewis.  Woodville, 

SECTION   IV. 

Black  Henbane. 

Hyotcjamnt  Niger.— LiKN. 

THBRfi  are  eight  species  of  henbane,  chiefly  natives  of  the  Levant 
and  Palestine  ;  but  the  one  before  us  is  also  common  to  our  own 
country.  The  root  is  biennial,  long,  compact,  white,  and  beset 
with  many  fibres:  the  stalk  is  erect,  round,  woody,  branched,  and 
rises  about  two  feet  in  height :  the  leaves  are  large,  cut  into  irre- 
gular lobes  or  pointed  segments,  of  a  sea-green  colour,  undulated, 
woolly,  and  at  their  bases  embrace  the  stem  :  the  flowers  are  pro- 
duced in  irregular  clusters  at  the  tops  of  the  branches ;  they  are 

p.  66,)  relates  that  be  drank  an  iafusion  of  fifteen  graini  of  the  Mlanam  nigrum 
witbont  toffering  any  oonseqnent  complaint ;  and  that  an  epileptic  patient  took 
Horn  half  a  dncbm  to  two  drachms  of  the  expressed  juice  of  the  plant,  witbowt 
perceifing  any  narcotic  symptoih  to  follow ;  nor  with  some  soldien,  to  whom  a  still 
laiger  dose  was  given,  together  with  two  drachms  of  the  Juice  of  the  berries,  wmt 
any  other  cffSect  produced  than  that  of  an  increased  quantity  of  urine.  JSe« 
Murray,  1.  c. 

•  Mat.  Med.  lib.  4.  c.  71. 

f  With  the  Arabians  it  is  a  common  application  to  bums  and  ukers.  Sec 
Forskol.  [>escript.  Plant,  c.  9,  p.  46.  Ray  also  speaks  highly  of  its  effects  in  inda- 
lations  of  the  breast.    See  Hist.  I.e. 

I  De  Plant.  218. 
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funnd-shapecl,  consisimg  of  a  short  tube,  with  an  expanded  limb, 
which  is  divided  into  fire  obtuse  segments,  of  an  obscure  yellow 
colour,  and  beautifully^  painted  with  many  purple  veins :  the  calyx , 
is  divided  into  five  short  pointed  downy  segments :  the  five  filaments 
are  tapering,  downy  at  the  base^  inserted  in  the  tube  of  the  corolla, 
and  furnished  vrith  large  oblong  anthers :  the  germen  is  roundish : 
the  style  slender,  longer  than  the  sumina,  and  terminated  by  a 
blunt  stigma :  the  capsule  is  oval,  marked  with  a  line  on  each  side, 
and  divided  into  two  celb,  which  contain  many  small  irregular  brown 
seeds.  It  is  a  native  of  England,  and  grows  commonly  amopgst 
rubbish,  about  villages,  road-sides,  &c.  and  flowers  in  June. 

The  smell  of  hyoecyamus  is  strong  and  peculiar,  and  the  leaves, 
when  bruised,  emit  somewhat  of  the  odour  of  tobacco.  This  smell 
is  still  stronger  when  the  leaves  are  burnt ;  dnd  on  burning  they 
sparkle  with  a  deflagration,  somewhat  resembling  that  of  nitre,  but 
to  the  taste  they  are  mild,  and  mucilaginous/*  Henbane  is  a  pow- 
erful narcotic  poison,  and  many  instances  of  its  deleterious  eflects 
are  recorded  by  diflerent  authors. 

Out  of  the  many  instaaces  of  this  kind,  we  shall  only  advert  to 
some  of  them,  in  order  to  shew  that  the  roots>  seeds,  and  leaves  of 
this  plant,  have  separately  produced  poisonous  effects.  Dr.  Patouil- 
lat,  physician  at  Toucy  in  France,  relates*  that  nine  persons,  in 
consequence  of  having  eaten  the  roots  of  the  hyoscyamus,  were 
seized  with  most  alarming  symptoms ;  ''  some  were  speechless,  and 
shewed  no  other  signs  of  life  than  by  convulsions,  contortions  of 
their  limbs,  and  the  risus  sardonicus ;  all  having  their  eyes  starting 
out  of  their  heads,  and  their  mouths  drawn  backwards  on  both 
sides;  others  had  all  the  symptoms  alike;  however,  five  of  them 
did  DOW  and  then  open  their  mouths,  but  it  was  to  utter  bowlings. 
The  madness  of  all  these  patients  was  so  complete,  and  their  agita- 
tions so  violent,  that  in  order  to  give  one  of  them  the  antidote,  I 
was  obliged  to  employ  six  strong  men  to  hold  him  while  I  was 
getting  his  teeth  asunder  to  pour  down  the  remedy.**  And  what  is 
remarkable.  Dr.  P.  says,  that  on  their  recovery,  all  objects  appeared 
to  them  as  red  as  scarlet,  for  two  or  three  daysf. 

•  Pbil.  Trans,  vol.  40,  p.  446. 

t  Farther  aeoonntt  of  the  effects  of  these  rodts  are  given  bj  Wepfer  de 
Cknt,  &c  p.  980.  Simon  I^oU  Onsdr.  p.  884.  Blon.  in  Vet.  Ac.  Hsndl. 
1774.  p.  6«. 

VOL.  V.  8 
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Respecting  the  seeds  of  henbane,  we  have  an  account  giren  by 
Sir  Hans  Sloane  *,  of  four  children  who  ate  them  by  mistaking  the 
capsules^  in  which  they  were  contained,  for  filberts.  "  The  symp- 
toms that  appeared  in  all  the  foar  were  great  thirst,  swimmings  of 
the  head,  dimness  of  sight,  ravings,  profound  sleep,  which  last  in 
one  of  the  children  continued  two  days  and  nightsf/' 

The  leaves  of  hyoscyamus,  we  are  told,  were  boiled  in  broth,  and 
eaten  by  seven  persons,  (five  men  and  two  women)  who  soon  became 
aflfected  with  symptoms  of  intoxication.  Dr.  Stedman  says,  "  I  saw 
them  about  three  hours  after  having  eaten  it ;  and  then  three  of  the 
men  were  become  quite  insensible,  did  not  know  their  comrades, 
ulked  incoherently,  and  were  in  as  high  a  delirium  as  people  in  the 
rage  of  a  fever.  All  of  them  had  low  irregular  pulses,  slavered, 
and  frequently  changed  colour :  their  eyes  looked  fiery,  and  fhey 
catched  at  whatever  lay  next  them,  calling  out  that  if  was  going  to 
fall  t.'' 

Henbane  is  poisonous  to  birds  and  dogs ;  but  horses,  cows,  goats, 
and  svfine,  it  does  not  afiecU 

There  cannot  be  a  doubt,  however,  that  this  plant,  like  others  of 
the  same  natural  order,  under  proper  management,  may  be  safely 
employed,  and  be  found  in  many  cases  to  be  an  active  and  useful 
remedy.  Hyoscyamus  was  well  known  to  the  ancients,  and  its 
effects  as  an  anodyne  were  experienced  by  Dioscorides ;  and  with 
this  intention  it  has  been  used  both  internally  and  externally  by 
several  subsequent  writers,  particularly  by  Celsus;  and  in  haemor- 
rhagic  diseases  the  sem.  hyoscyami  were  successfully  given  by  Plater, 
Forestus,  and  Boyle. 

It  appears,  however,  that  for  a  long  time  past  the  employment  of 
henbane,  in  the  practice  of  medicine,  was  wholly  laid  aside,  till  Baron 
Stoerck  published  several  cases  of  different  diseases,  in  which  an 
extract,  prepared  from  the  juice  of  this  plant,  h^ad  been  discovered 
to  be  an  efficacious  remedy.  These  diseases  are  stated  by  the 
Baron  to  be  internal  spasms  and  convulsions,  palpitations  of  the 
heart,  madness,  melancholy,  epilepsy,  inveterate  head-aches,  htt« 

•  Pbil.  Trant.  voL  88,  p.  99. 

t  See  also  Etsays  and  ObsernUioiit,  phyt.  et  lit.  vol.  9,  p.  948.  HelnMMit.  Ort. 
Med.  p.  806.    Ephemer.  Germ,  annis  7  et  8,  fte. 

I  Phil.  Trans.  toI.  47,  an.  1750.  For  additional  facts  tse  HaUcr,  1.  c.  Spkl- 
manni  Diss,  de  reget  ten.  Alsat. 
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moptydis;  and  a  troublesome  cough,  which  accompanied  the  last- 
mentioned  complaint,  was  completely  appeased  by  the  repeated  use 
of  the  extract,  which  in  several  disorders  was  oflen  found  to  pro- 
duce sleep  more  powerfully  than  opium.  The  success  of  hyoscy- 
amus  in  these  cases,  (many  of  which  were  said  to  be  of  long  dura- 
tion, and  to  have  resisted  the  ejects  of  other  remedies)  is  also  con- 
firmed by  Collin,  who  extended  the  dose  of  the  extract,  hyoscyami^ 
to  twenty-four  or  thirty  grains  per  diem.  But  from  the  experiments 
made  of  this  medicine  by  Greeding,  who  tried  it  in  forty  cases  of 
melancholia,  mania,  and  epilepsia,  the  result  was  very  different :  yet 
while  his  practice  shews  that  no  benefit  is  to  be  expected  in  these 
three  diseases,  it  tends  to  prove  that  this  medicine  is  a  useful  anodyne : 
and  as  it  usually  opens  the  body,  it  may  be  advantageously  substi- 
tuted for  opium,  where  the  astringency  of  the  latter  becomes  an 
objection  to  its  use.  Dr.  Cullen  says,  ^'  that  in  epilepsy,  and  various 
convubive  afiections,  for  which  Baron  Stoerck  "particularly  recom- 
mends the  extract  of  henbane,  we  have  very  frequently  employed 
tt,  but  have  never  found  it  of  any  ^reat  virtue,  nor  of  more  than 
what  we  have  found  in  opium.  We  have,  indeed,  found  the  hyo- 
scyamus  to  be  often  an  agreeable  anodyne  and  soporiferous  medi* 
cine;  and  we  have  frequently  found  it  such  in  persons  who^  from 
particular  circumstances,  did  not  agree  with  opium,  and  particularly 
because  it  was  less  binding  to  the  belly  than  opium.  We  judge, 
however,  that  it  is  more  ready  in  full  doses  to  give  delirium  than 
opium  is,  and  therefore  we  found  it  in  many  cases  to  give  turbulent 
dnd  unrefreshing  sleep ;  and  notwithstanding  its  laxative  qualities, 
for  which  we  had  employed  it,  we  have  been  obliged  to  lay  it  aside.'' 
Stoerck  and  some  others  recommend  this  extract  in  the  dose  of  one 
grain  or  two;  but  Dj.  Cullen  observes,  that  he  seldom  discovered 
its  anodyne  efi^cts  till  he  had  proceeded  to  doses  of  eight  or  ten 
grains,  and  sometimes  to  fifteen,  and  even  to  twenty. 

The  leaves  of  henbane  are  said  to  have  been  applied  externally 
with  advantage  in  the  way  of  poultice,  to  i-esolve  scirrhous  tumours, 
and  to  remove  some  paips  of  the  rheumatic  and  arthritic  kind. 
[Haller.  Phil.  Tram.  Lewis,  Woodv. 
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SECTION  V. 

T7u>m  Apple. 
Datora  Stramoniam.-— Linn. 

This  is  found  in  the  wa9te8  of  our  own  country,  with  spinous, 
erect,  ovate,  labrous  leaves.  It  rises  about  a  yard  high,  with  a  strong, 
perpendicular  round  hollow  stalk,  branching  luxuriantly  and  to  a 
great  extent.  At  night  the  upper  leaves  become  erect,  and  inclose 
the  flowers,  which  have  sometimes  a  tinge  of  purple  or  violet :  the 
flowers  consist  of  a  single  funnel-shaped  petal. 

This  plant  has  been  long  known  as  a  powerful  narcotic  poison ; 
its  congener,  the  D.  Metel,  is  thought  to  be  £t^vxk>(  iMvuto^  of 
Theophrastus  and  Dioscorides,  and  is  therefore  the  species  received 
by  Linnsus  into  the  Materia  Medica.  The  stramonium,  in  its 
recent  state,  has  a  bitterish  taste,  and  a  smell  somewhat  resembling 
that  of  poppies,  or  as  called  by  Bergius,  narcotic,  especially  if  the 
leaves  be  rubbed  betwixt  the  fingers.  By  holding  the  plant  to  the 
nose  for  some  time,  or  sleeping  in  a  bed  where  the  leaves  are 
strewed,  giddiness  of  the  head  and  stupor  are  said  to  have  been 
produced. 

Instances  of  the  deleterious  e&c\B  of  this  plant  are  numerous, 
especially  of  the  seeds,  some  of  which  we  shall  relate  for  the  pur- 
pose of  stating  the  symptoms  which  they  produce.  A  man,  aged 
sixty-nine,  labouring  under  a  calculous  complaint,  by  mistake  boiled 
the  capsules  of  the  stramonium  in  milk,  and  in  consequence  of 
drink'mg  thb  decoction  was  affected  with  vertigo,  dryness  of  the 
fauces^  anxiety,  followed  with  loss  of  voice  and  sense ;  the  pulse  be- 
came small  and  quick,  the  extremities  cold,  the  limbs  paralytic,  the 
features  distorted,  accompanied  with  violent  delirium,  continual 
watchfulness,  and  a  total  suppression  of  all  the  evacuations;  but  in 
a  few  hours  he  was  restored  to  his  former  state  of  health. 

Every  part  of  the  plant  appears  to  possess  a  narcotic  power,  but 
the  seeds  are  the  only  part,  of  whose  fatal  effects  we  find  instances 
recorded.  Their  soporiferous  and  intoxicating  qualities  are  well 
known  in  eastern  countries ;  and  if  we  can  credit  the  accounts  of 
some  authors,  have  been  converted  to  purposes  the  most  licentious 
and  dishonourable.    The  internal  use  of  stramonium,  as  well  as  that 
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of  several  other  deleterious  plants  which  we  have  had  occasion  to 
notice,  was  first  ventured  upon  and  recommended  by  Baron  Stoerck, 
who  gave  an  extract  prepai*ed  of  the  expressed  juice  of  the  plant, 
with  advantage,  in  cases  of  mania,  epilepsy,  and  some  other  convul- 
sive affections.  But  as  the  success  of  this  plant,  even  in  the  hands 
of  the  Baron,  was  not  remarkable  enough  to  claim  very  extraor- 
dinary praise,  his  account  of  the  efficacy  of  the  stramonium  proba- 
bly would  not  have  procured  it  a  place  in  the  Materia  Medica  of  the 
Edinburgh  Pharmacopceia^  had  its  character  rested  solely  upon  his 
representation.  Odhelius  tells  us,  that  of  fourteen  patients  suffering 
under  epileptic  and  convulsive  affections,  to  whom  he  gave  the  stra- 
monium in  an  hospital  at  Stockholm,  eight  were  completely  cured, 
five  were  relieved,  and  only  one  received  no  benefit.  Bergius  relates 
three  cases  of  its  success,  viz.  one  of  mania,  and  two  of  convubions. 
Reef,  a  Sweedish  physician,  mentions  its  utility  in  two  cases  of 
mania.  Wedenburg  cured  four  girls,  afiected  with  convulsive  com- 
plaints, by  the  use  of  this  medicine.  Other  instances  of  the  kind 
might  be  added.  Greding,  however^  who  made  many  experiments, 
wiUi  a  view  to  ascertain  the  efficacy  of  this  plant,  was  not  so  suc- 
cessful ;  for  out  of  the  great  number  of  cases  in  which  he  employed 
*  the  stramonium,  it  was  only  in  one  instance,  that  it  effected  a  cure; 
and  he  objects  to  the  cases  stated  by  Dr.  Odhelius,  on  the  ground 
that  the  patients  were  dismissed  before  sufficient  time  was  allowed 
to  know  whether  the  disease  would  return  or  not.  In  this  country 
we  are  unacquainted  with  any  practitioners  whose  experience  tends 
to  throw  any  light  on  the  medical  character  of  this  plant.  It  ap- 
pears to  us,  that  its  eftcts  as  a  medicine  are  to  be  referred  to  no 
other  power  than  that  of  a  narcotic  :  and  Dr.  Cullen,  speaking  on 
this  subject,  says,  "  I  have  no  doubt  that  narcotics  may  be  a  re- 
medy in  certain  cases  of  mania  and  epilepsy ;  but  I  have  not,  and 
I  doubt  if  any  other  person  has,  learned  to  distinguish  the  cases  to 
which  such  remedies  are  properly  adapted.  It  is  therefore  that  we 
find  the  other  narcotics,  as  well  as  the  stramonium,  to  fail  in  the 
same  bands  in  which  they  had  in  other  cases  seemed  to  succeed. 
It  it  this  consideration  that  has  occasioned  my  neglecting  the  use  of 
stramonium,  and  therefore  prevented  me  from  speaking  more  pre- 
cisely from  my  own  experience  on  this  subject." 

The  extract  of  this  plant  has  been  the  preparation  usually  em- 
ployed^ and  from  one  to  ten  grains  and  upwards,  a  day ;  but  the 
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powdered  leaves,  ader  the  manner  of  those  directed  of  hemlock, 
would  seem,  for  the  reason  there  given,  to  be  a  preparation  more 
certain  and  convenient.  Greding  found  the  strength  of  the  extract 
to  vary  exceedingly ;  that  which  he  obtained  from  Ludwig,  was 
a  much  more  powerful  medicine  than  that  which  he  had  of 
Stoerck. 

Externally  the  leaves  of  stramonium  have  been  used  as  an  appli- 
cation to  inflammatory  tumours  and  burns ;  in  the  latter  a  remark- 
able instance  is  noticed  by  Qerard. 

The  leaves  have  lately  been  dried  and  smoked  as  a  remedy  for 
the  asthma ;  in  many  cases  there  has  been  evident  advantage.  But 
so  far  as  our  observations  have  extended,  the  plant  loses  this  part 
of  its  benefit  by  use :  the  patient  who  has  smoked  it  for  some 
months,  or  even  weeks,  no  longer  finding  his  respiration  improved 
hereby. 

{Woodville.  Fowler.  Ludwig*  Editor, 

SSCTION   VI* 

Vomic  Nut. 
StrycbDos  Nnx  Vomica. — Linn. 

This  is  a  large  tree  which  sends  ofT  numerous  strong  branches, 
covered  with  dark  grey  smooth  bark.  The  young  branches  have 
swelled  articulations,  or  a  knotty  jointed  appearance,  scandent,  and 
covered  with  bark  of  a  dark  green  colour.  The  leaves  arise  at  the 
joints  in  pairs,  upon  short  footstalks^  and  are  ovate,  broad,  pointed, 
entire,  with  three  or  five  ribs,  and  on  the  upper  side  of  a  shining 
green  colour.  The  flowers  terminate  the  branches  in  a  kind  of  fas- 
ciculated umbel.  Calyx  small,  tubglar,  five  toothed.  Corol  mo- 
nopetalous :  tube  cylindrical,  or  rather  inflated  at  the  middle,  very 
long,  and  at  the  limb  cut  into  five  small  ovate  segments.  Filaments 
five,  short,  fixed  at  the  mouth  of  the  tube,  and  furnished  with  sim- 
ple anthers.  Germ  roundish,  supporting  a  simple  style,  terminated 
by  a  blunt  stigma.  Fruit  a  round  smooth  large  pulpy  berry,  ex- 
ternally yellow,  and  containing  round  depressed  seeds,  covered  with 
downy  radiated  hairs. 

It  is  a  native  of  the  East  Indies,  and,  according  to  the  Hortus 
Kewensis,  was  introduced  into  England  in  1778,  by  Dr.  Patrick 
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Russell;  but  it  has  not  yet  been  cultivated  with  success  in   thii 
cwiotry. 

The  tmx  vomica  lignum  colubrinum,  and  faba  sancti  Ignatii^have 
been  long  knotpnia  the  Materia  Medica  as  narcotic  poisonx,  brought 
from  the  East  Indies^  vhile  the  vegetableti  which  produced  them 
were  unknown,  or  at  least  not  botanically  ascertained. 

By  the  judicious  discrimination  of  Linneus,  the  nux  vomica  was 
found  to  be  the  fruit  of  the  tree  described  and  figured  in  the  Hortus 
Malabaricus  under  the  name  Caniram^  since  called  Strychnos.  To 
this  genus  also^  but  upon  evidence  less  conclusive,  he  likewise  justly 
referred  the  colubrinum.  But  the  faba  sancti  Ignatii  he  merely 
conjectured  might  belong  to  thi^  family,  as  appears  by  the  query  an 
Strychm  species  ?  which  subsequent  discoveries  have  enabled  us  to 
decide  in  the  negative ;  for  in  the  Supp.  Plant,  it  constitutes  the 
new  genus  Ignatia,  which  Loureiro  afterwards  confirmed,  changing 
the  specific  name  amara  to  that  of  phiiippinica.  The  strychnos  and 
igoatia  are,  however,  nearly  allied,  and  both  rank  under  the  order 
tolanaces. 

We  have  thought  it  necessary  to  enquire  thus  far  into  the  bota^ 
nical  origin  of  these  productions,  from  finding  that  by  medical 
writers  they  are  generally  treated  of  under  the  same  head,  and  in  a 
very  confused  and  indiscriminate  manner. 

The  seed  of  the  fruit  or  berry  of  this  tree  is  the  ofiicinal  nux 
vomica:  it  is  flat,  round,  about  an  inch  broad,  and  near  a  quarter 
of  an  inch  thick,  with  a  prominence  in  the  middle  on  both  sides,  of 
a  grey  colour,  covered  with  a  kind  of  woolly  matter,  and  internally 
hard  and  tough  like  horn ;  to  the  taste  it  is  extremely  bitter,  but 
has  no  remarkable  smell.  It  consists  chiefly  of  a  gummy  matter, 
which  is  moderately  bitter;  the  resinous  part  is  very  inconsiderable 
in  quantity,  but  intensely  bitter;  hence  rectified  spirit  has  been 
considered  its  best  menstruum. 

Nux  vomica  is  reckoned  amongst  the  most  powerful  poisons  of 
the  narcotic  kind,  especially  to  brute  animals,  nor  are  instances 
wanting  of  its  deleterious  effects  upon  the  human  species.  It  proves 
fatal  to  dogs  in  a  very  short  time,  as  appears  by  various  authorities. 
Hilldeld  and  others  found  that  it  also  poisoned  hares,  foxes,  wolves, 
cats,  rabbits,  and  even  some  birds,  as  crows  and  ducks;  and  Lou- 
reiro  relates  that  a  horse  died  in  four  hours  after  taking  a  drachm  of 
the  seed  in  an  half-roasted  state.    The  eflects  of  this  baneful  drug 
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upon  different  animals/ and  even  upon  those  of  the  same  species, 
appear  to  be  rather  uncertain,  and  not  always  in  proportion  to  the 
quantity  of  the  poison  given.  With  some  animals  it  produces  its 
effects  almost  instantaneously;  with  others  not  till  after  several 
hours,  when  laborious  respiration,  followed  by  torpor,  tremblings^ 
coma,  and  convulsions,  usually  precede  the  fatal  spasms,  or  tetanus, 
with  which  this  drug  commonly  extinguishes  life. 

From  four  cases  related  of  its  mortal  effects  upon  human  sub- 
jects, we  find  the  symptoms  corresponded  nearly  with  those  which 
we  have  here  mentioned  of  brutes ;  and  these,  as  well  as  the  dissec* 
tionsofdogB,  killed  by  this  poison,  not  shewing  any  injury  done 
to  the  stomach,  or  intestines,  prove  that  the  nux  vomica  acts  im- 
tnediately  upon  the  hervous  system,  and  destroys  life  by  the  seve- 
rity of  its  narcotic  influence. 

The  quantity  of  the  seed  necessary  to  produce  this  effect  upon  a 
strong  dog,  as  appears  by  experiments,  need  not  be  more  than  a 
scruple :  a  rabbit  was  killed  by  five  and  a  cat  by  four  grains :  and 
of  the  four  persons  to  whom  we  have  alluded,  and  who  unfortunately 
perished  by  this  deleterious  drug,  one  was  a  girl  ten  years  of  age,  to 
whom  fifleen  grains  were  exhibited  at  twice  for  the  cure  of  an  ague* 
Loss,  however,  telb  us,  that  he  took  one  or  two  grains  of  it  in  sub- 
stance without  discovering  any  bad  efiect ;  and  that  a  friend  of  his 
swallowed  a  whole  seed  without  injury. 

In  Britain,  where  physicians  seem  to  observe  the  rule  Malum  non 
nascere,  more  strictly  than  in  many  other  countries,  the  nux  vomica 
h.as  been  rarely  if  ever  employed  as  a  medicine.  On  the  continent, 
however,  and  especially  in  Germany,  they  have  certainly  been  guided 
more  by  the  axiom  "  what  is  incapable  of  doing  much  harm,  is 
equally  unable  to  do  much  good.'*  The  truth  of  this  remark  was 
lately  very  fully  exempli6ed  by  the  practice  of  Baron  Stoerck;  and 
is  farther  illustrated  by  the  medicinal  character  given  of  nux  vomica^ 
which,  fVom  the  time  of  Gesner  till  that  of  a  modem  date,  has  been 
recommended  by  a  succession  of  authors,  as  an  antidote  to  the 
plague,  as  a  febrifuge,  as  a  vermifuge,  and  as  a  remedy  in  mania, 
hypochondriasis,  hysteria,  rheumatism,  gout,  and  canine  madness. 

In  Sweden  it  has  of  late  years  been  successfully  used  in  dysen* 
tery ;  hut  Bergius,  who  tried  its  effects  in  this  disease,  says,  that  it 
suppressed  the  flux  for  twelve  hours,  which  aflerwards  returned 
again.    A  woman,  who  took  a  scruple  of  this  drug  night  and  mom- 
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ing,  two  successive  days,  is  said  to  have  been  seized  with  convulsions 
and  vertigo,  notwithstanding  which,  the  dysenteric  symptoms  re- 
turned, and  the  disorder  was  cured  by  other  medicines ;  but  a  pain 
in  the  stomach,  the  effect  of  the  nuz  vomica,  continued  afterwards 
for  a  long  time.  Bergius,  therefore,  thinks  it  should  only  be  ad- 
ministered in  the  character  of  a  tonic  and  anodyne  in  small  doses, 
(from  five  to  ten  grains)  and  not  till  after  proper  laxatives  have 
been  employed. 

Loureiro  recommends  it  as  a  valuable  internal  medicine  in  fluor 
albus ;  for  which  purpose  he  roasts  it  till  it  becomes  perfectly  black 
and  friable,  which  renders  its  medicinal  use  safe,  without  impairing 
its  efficacy. 

IGemer.  Wepfer.  Junghamu.  Woodville, 

SECTION  VII. 

Manchineel  Tree* 

Hippomane  maniceUA.— Linn. 

There  are  three  species  of  the  Hippomane,  of  which  the  one  here 
referred  to  has  leaves  ovate,  serrate,  with  two  glands  at  the  base. 
Tlie  milky  juice  of  this  tree  is  highly  poisonous,  and  was  at  one 
time  in  frequent  use  among  the  Indians  as  a  poison  for  the  tips  of 
their  arrows.  The  poisonous  property  pervades  nearly  equally  the 
fruit  and  the  wood.  Hence  the  incautious  traveller,  tempted  by 
tbe  appearance  of  the  first,  has  often  fallen  a  victim  to  the  violence 
of  its  morbid  stimulus :  for  the  poison  seems  to  depend  on  a  peculiar 
acrimony  alone;  and  hence  also  the  fellers  of  the  timber,  which  on 
account  of  the  closeness  and  beauty  of  its  grain  is  in  much  esteem 
among  our  cabinet-makers,  are  compelled  to  dry  the  trunk  by 
making  fires  around  it,  before  they  attempt  to  fell  it ;  while  the 
sawyers  find  it  requisite  to  blind  their  eyes  while  sawing,  to  avoid 
ophthalmic  inflammations,  which  the  pungent  aroma  that  flies  about 
them  is  otherwise  sure  to  produce.  If  the  juice  of  this  tree  touches 
the  skin,  it  generally  blisters  it;  and  if  it  falls  on  linen,  it  corrodes 
it  like  vitriolic  acid,  the  spotted  parts  turning  black,  and  terminating 
in  holes.    This  is  a  West  Indian  tree. 

Tbe  manchineel  tree  affords  furniture  for  slabs,  interspersed  with 
beautiful  green  and  yellow  veins  like  marble;  but  the  dust  of  the 
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wood  ig  of  80  acrid  and  poitoaoui  a  nature^  that  the  sawyers  and 
carpenters  are  obliged  to  work  with  gauze  masks,  to  protect  them 
from  its  iiyurious  effects. 

Historians  have,  however,  exaggerated  the  accounts  they  hay« 
given  of  the  poisonous  nature  of  this  tree ;  for  it  has  been  said,  that 
the  heads  of  the  persons  who  sleep  under  its  shade  swell,  and  they 
become  blind  ;  that  if  the  leaves  touch  but  the  naked  skin,  they 
raise  pustules,  which  cause  deadly  pains,  unless  helped  with  water 
and  salt,  or  fasting  spittle.  This,  however,  is  not  true ;  nor  is  any 
ill  consequence  to  be  feared  from  the  leaves  touching  the  naked 
body,  unless  they  are  bruised,  and  the  white  milky  juice  they  con- 
tain is  suffered  to  pervade  the  pores ;  when  it  does,  it  raises  blisters 
like  those  of  the  confluent  kind  of  the  small  pox,  causing  acute  pains; 
but  simple  drops  of  rain-water  falling  from  those  leaves  upon  the 
skin  will  not  have  any  ill  effect,  which  Mr.  Hughes  affirms  he  has 
experienced  upon  repeated  trials. 

*'  This  tree,'*  observes  the  same  writer,  "  is  of  a  very  quick  growth, 
and  is  seldom  or  never  found  growing  to  any  perfection  but  in  a 
loose  and  sandy  soil,  near  the  sea  or  other  water.  The  trunks  when 
full  grown^  is  generally  from  two  feet  and  a  half  to  three  feet  in  di- 
ameter, branching,  most  commonly,  from  three  to  fifteen  feet  high 
from  the  ground.  The  grain  is  smooth,  and  the  wood  durable.  It 
bears  a  fruit  of  the  same  make  as  the  round  sort  of  crab-apple,  and 
in  its  branches  is  of  a  beautiful  colour  and  fragrant  smell.  The  pulp  of 
these  roanchineel  apples  does  not  exceed  one-seventh  of  an  inch  in 
depth,  the  inside  being  a  hard  stony  kernel,  in  which  are  included  the 
seeds.  Formerly  no  one  dared  to  cut  down  these  trees,  without 
first  having  made  a  large  fire  round  them,  in  order  to  burn  the 
bark  and  dry  up  the  juices  that  proceed  from  them  in  cutting :  but 
now  naked  negroes  venture  to  cut  them  down,  only  using  the  pre* 
caution  of  rubbing  their  whole  bodies  with  lime-juice,  which  pre- 
vents the  sap  from  corroding  or  ulcerating  their  skins.  Bruising 
and  mashing  the  tender  leaves  and  boughs,  and  then  throwing  them 
into  fish-ponds,  has  often  been  practised  by  villains  to  destroy  the 
fish,  which  soon  ader  grow  stupid,  float  with  their  bdlies  upward 
on  the  top  of  the  water,  and  frequently  die.  Some  sorts  of  fish 
will  eat  these  apples ;  these  are  often  found  dead  in  the  water,  and 
if  taken  while  aliver  and  eaten,  often  prove  poisonous;  even  the 
large  white  crab  that  burrows  in  the  sand,  is  not,  if  near  these  trees* 
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to  be  used  for  food.  It  is  extremely  remarkable  that  wherever  a 
maochioeel-tree  grows  there  is  found  either  a  white  woqd,  or  a  fig- 
tree  near  it,  the  juice  of  either  of  which  is  an  infallible  antidote 
against  the  poison ;  salt  water  is  no  less  efficacious ;  and  as  these 
trees  grow  by  the  sea-side^  this  remedy  is  al^o  near  at  hand.*' 

[Pantologia,  Martins,  Hispanioia,  Editor. 
SECTION   VIII. 

Lamas  and  Ticunas, 

Mons.  de  la  Condamine,  on  his  return  from  the  voyage  which  he 
made  in  the  interior  parts  of  South  America^  from  the  coast  of  the 
South  Sea  to  the  coasts  of  Brazil  and  Guiana,  by  going  down  the 
river  of  the  Amazons,  brought  to  Paris  a  small  quantity  of  a  very 
dangerous  poison,  much  in  use  among  the  Indians  of  Lamas*,  Ti- 
cunas, Pevas,  and  also  among  the  Yameos,  who  all  extract  it  by  fire 
from  divers  plants,  especially  from  certain  plants  which  the  French 
call  lianes. 

Those  savages  are  very  dexterous  at  making  long  tubes,  which 
are  the  most  common  weapons  used  by  the  Indians  for  hunting.  To 
these  tbey  fit  little  arrows  made  of  the  palm  tree,  on  which  they  put 
a  small  roll  of  cotton,  that  exactly  fills  the  bore  of  the  tube.  They 
shoot  them  with  their  breath,  and  seldom  or  never  miss  the  mark. 
This  simple  instrument  advantageously  supplies  the  defect  of  fire- 
arms among  all  those  nations.  They  dip  the  points  of  these  little 
arrows,  as  well  as  those  of  their  bows,  in  this  poison  ;  which  is  so 
active  that  in  less  than  a  minute,  especially  when  fresh,  it  kills  cer- 
tain animals,  from  which  the  arrow  has  drawn  blood. 


•  Ltmas  is  a  Spanish  village,  or  little  town,  in  Upper  Pern,  situated  in  abont 
7*  of  lontb  latitude,  to  the  west  of  the  river  of  Ouallaga.  The  native  Indians  of  this 
district  prepare  a  famous  poison  for  poisoning  arrows,  different  from  that  of  the 
Tamcos,  Pevas,  and  Ticonas,  Indian  nations  on  the  borders  of  the  river  of  the 
Amasons,  towards  the  mouth  of  the  Napo,  in  3^  or  4**  of  south  latitude.  The  poi- 
too  of  Ticunas  is  the  roost  famous  of  all  for  its  activity.  They  say,  that  that  of 
Lamas  sooner  loses  its  force,  but  that  it  is  more  proper  for  certain  animals  than 
tbsl  of  Ticonas.  And  it  is  the  common  opinion,  that  that  of  Lamas,  being  mixed 
with  that  of  Ticunas,  becomes  more  violent  and  active  by  the  mijrturev^Orig. 
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Mons.  de  la  Condamine  says,  in  the  abridged  account  of  hu  voy- 
age, that  **  when  he  arrived  at  Cayenne,  he  had  the  carioiity  to  try 
whether  this  poiton,  which  he  had  kept  above  a  year,  still  retained 
its  activity :  and  at  the  same  time  whether  sugar  was  really  as  effi- 
cacious a  counter  poison  as  he  had  been  assured.  Both  the  expe- 
riments were  performed,  he  saye,  in  presence  of  the  commandant 
of  the  colony,  of  several  officers  of  the  garrison,  and  of  the  king*8 
physician.  A  hen,  slightly  wounded  with  one  of  these  little  arrows, 
the  point  of  which  had  been  dipped  in  the  poison  thirteen  months  at 
least  before  the  trial,  blown  through  a  trunk,  lived  half  a  quarter 
of  an  hour :  another,  pricked  in  the  wing  with  one  of  these  arrows, 
newly  dipped  in  this  poison  diluted  with  water,  and  immediately 
drawn  out  of  the  wound,  seemed  to  dose  a  minute  afler ;  convul- 
sions soon  came  on,  and,  though  we  had  made  her  swallow  some 
sugar,  she  expired.  A  third,  pricked  with  the  same  arrow,  dipped 
again  into  the  poison,  having  been  instantly  assisted  by  the  same 
remedy,  shewed  no  signs  of  being  indisposed,  &c.'' 

Mons.  Herrifsant  was  struck  with  amazement  on  reading  these 
facts :  but  his  surprise  was  soon  followed  by  a  desire  of  repeating 
those  experiments  himself,  and  even  of  trying  them  on  different 
sorts  of  animals.  Mons.  de  la  Condamine,  to  whom  he  imparted 
his  intention,  ofifered  to  satisfy  his  curiosity,  and  for  that  purpose 
made  him  a  present  of  a  certain  quantity  of  this  poison ;  and  the 
result  of  the  experiments,  which  he  made  with  this  same  poison> 
forms  the  subject  of  this  memoir. 

He  begins  the  detail  of  those  experiments  by  that  of  two  acci- 
dents, which  had  like  to  have  disabled  him  from  prosecuting  the 
work  he  had  undertaken,  having  very  narrowly  escaped  death. 
The  first  accident  happened  thus :  M.  de  la  Condamine  had  fore- 
warned him,  that  when  the  Indians  designed  to  use  their  poison, 
which  in  colour,  consistence,  and  even  in  smell,  has  a  great  deal  of 
resemblance  to  Spanish  liquorice,  they  dissolved  it  in  water,  and  theo 
evaporated  it  on  a  slow  fire  to  the  consistence  of  a  soft  extract. 
M.  Herrissant  made  this  preliminary  preparation  in  a  small  dosei, 
in  which  a  young  lad  was  actually  at  work ;  and  he  did  not  think 
of  making  him  quit  it,  because  he  did  not  imagine,  that  the  poison, 
of  which  he  intended  to  make  tVial,  could  produce  any  bad  effects^ 
without  being  introduced  into  the  blood  by  the  opening  of  a  wound. 
Nor  did  he  then  recollect,  what  M.  de  la  Condamine  had  told  him  : 
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wbich  isy  that  while  they  are  preparing  this  poison  in  the  country, 
tbey  oblige  some  criminal  old  woman  to  take  care  of  the  boiling  of 
this  poison^  after  shotting  her  up  alone  in  a  separate  place ;  so  that 
when  this  woman  dies,  it  is  a  sign  that  the  poison  is  sufficiently 
boiled,  and  that  it  has  ail  the  qualities  requisite  to  make  it  good. 
But  he  was  soon  made  sensible  of  his  imprudence ;  the  door  of  the 
closet,  where  the  yoimg  lad  above  mentioned  staid,  was  open ;  and 
from  the  next  chamber  he  saw  that  the  lad,  who  had  been  there 
about  three  quarters  of  an  hour,  sat  still,  with  his  arms  across.  He 
began  to  reprimand  htm  for  his  laztneas,  but  he  excused  himself  by 
aosweriog,  with  a  trembling  voice,  that  he  was  sick  at  heart,  and 
felt  himself  very  faint  It  is  easy  to  imagine  the  uneasiness  which 
this  sight  gave  M.  H.;  but  luckily  it  cost  him  no  more  than  the 
fright.  He  made  the  lad  come  out  of  the  closet  immediately,  let 
him  down  into  the  yard,  and  made  him  swallow  a  pint  of  good 
wine,  in  which  he  had  dissolved  a  quarter  of  a  pound  of  sugar.  He 
recovered  hb  strength  by  degrees,  and  was  soon  able  to  return 
to  his  own  home,  very  merry  and  happy,  without  the  least  notion 
of  the  danger  he  had  been  in.  Some  days  afterwards  he  came  to 
M.  H.  and  assured  him  that  he  had  not  felt  the  least  indisposition 
since  the  day  in  question. 

The  fact  above  related  was  shocking  enough  to  have  made  M.  H. 
abandon  his  prefect :  however,  curiosity  got  the  better  of  his  fear, 
and  he  eren  took  a  strong  fancy  to  repeat  the  experiment.  It 
would  have  been  inhuman,  not  to  say  criminal,  to  make  it  on  any 
other  person  but  himself;  therefore  he  resolved  to  run  the  risk,  or 
rather  persuaded  himself  that  he  should  run  none,  because  he 
should  1^  timely  enough  to  flee  from  the  danger,  as  soon  as  the 
efiect  of  the  poison  should  come  to  a  certain  pitch.  Besides,  he 
was  encouraged  by  the  good  success  of  the  foregoing  example. 
Therefore  he  disposed  every  thing  as  at  the  first  time,  and  he  stayed 
in  the  closet  In  about  an  hour's  time  he  perceived  his  legs  to 
bend  under  him,  and  his  arms  became  so  weak,  that  he  could 
scarcely  use  them.  He  had  but  just  time  enough  to  come  quickly 
oat  of  the  closet,  and  get  down  into  the  yard ;  where  he  ordered 
wine  and  sugar  to  be  brought  him,  as  he  had  before  done  for  the 
young  lad.  Such  was  the  first  danger  which  he  incurred  in  pre- 
paring the  American  poison :  the  second  was  not  inferior  to  it 
AAer  having  dissolved  the  poison  of  Ticunas  in  water,  and  re- 
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duced  it  to  the  consistence  of  aa  extract  in  the  manner  above  de* 
scribed,  he  put  it  Into  a  phial,  which  he  stopped  very  exactly,  and 
locked  up  in  a  desk  till  he  should  have  occasion  to  use  it  in  the  ex- 
periments he  intended  to  make.  He  began  these  experiments  on 
the  6th  of  June,  1748 ;  which  was  so  hot  a  day,  that  he  stripped  to 
his  shirt,  and  had  his  breast  and  arms  exposed  to  the  air.  In  his 
left  hand  he  held  the  phial,  the  cork  of  which  flew  up  to  the  ceiling 
with  vast  rapidity*  At  the  same  instant  there  issued  out  of  this 
phial  a  yellowish  vapour,  of  a  very  penetrating  smell,  which  was 
soon  followed  by  the  extract  itself,  that  spread  itself  all  over  the  rim 
of  the  neck  of  the  bottle.  He  was  so  stupified  at  this  unexpected 
accident,  that  he  imagined  (as  it  was  very  possible)  that  the  boUle 
was  broken  in  pieces  j  and  as  soon  as  he  saw  his  hands,  arms,  and 
breast,  coloured  in  several  places  by  the  poison,  which  had  be- 
sprinkled them  in  the  explosion,  he  looked  on  himself  as  a  dead 
man :  which  must  certainly  have  been  the  case,  if  the  bottle  had 
burst,  and  the  pieces  of  glass  had  scratched  or  cut  him.  But  !uckily 
that  did  not  happen,  and  he  soon  resumed  courage ;  when,  afler 
some  minutes,  he  found  himself  quite  as  well  as  before  the  explosion 
of  the  poison,  the  effect  of  which  is  almost  instantaneous ;  and  it 
gave  him  no  other  trouble  than  to  wash  and  dry  himself  very  care* 
fully. 

From  this  accident  he  learned  that  this  poison,  thus  prepared, 
ought  not  to  be  put  into  glass  bottles  close  stopped,  but  should 
rather  be  kept  in  a  glazed  earthen  pot,  covered  with  paper  only  ; 
since  it  was  susceptible  of  so  great  an  effervescence.  Therefore  he 
put  it  into  a  gallypot;  and  the  experiments,  which  he  made  with 
this  same  poison  a  good  while  afterward,  convinced  him  that  there 
is  no  reason  to  apprehend  that  it  would  lose  any  of  its  activity  by 
evaporation.  These  two  facts  plainly  shew  how  much  precaution 
ought  to  be  taken,  when  this  poison  is  to  be  used.  And  we  shall 
be  the  better  convinced  of  it  when  we  consider,  that  one  single  drop 
conveyed  directly  into  the  blood  by  a  puncture,  &c.  is  sometimes 
sufficient  to  kill,  or  at  least  to  cause  great  disturbance  in  the  animal 
CBconomy.  It  is  quite  otherwise  when  taken  in  at  the  mouth ;  for 
then  it  does  no  sort  of  mischief,  as  he  proves  in  another  place. 

He  then  proceeds  to  the  experiments,  which  he  had  repeated  a 
number  of  times  on  different  species  of  quadrupeds,  birds,  fishes, 
insects,  and  reptiles.     But  he  first  observes,  that,  of  alt  those  ani- 
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tnalft,  none  but  quadrupeds  and  birds  were  killed  by  this  poison,  a» 
wilt  liiore  particularly  appear  by  the  journal  of  his  experiments : 
the  others,  ?iz.  the  fishes  *>  the  insects  f,  and  the  reptiles  ;(>  were 
not  killed,  though  several  of  them  seemed  to  be  disordered  by  it. 

M.  H.'had  verified  what  M.  de  la  Condamine  says^  in  the  account 
of  his  voyage,  relating  to  the  use  that  may  be  made  of  animals 
killed  by  this  poison,  without  apprehending  any  ill  consequences  to 
those  who  eat  of  them.  In  effect  he  had  eaten  rabbits,  which  he 
bad  killed  with  this  poison,  and  afterwards  made  several  other  per- 
sons eat  of  them ;  and  no  one  perceived  the  least  indisposition. 

On  the  Gth  of  June,  1748,  M.  H.  made  a  small  wound,  6f  about 
three  lines  long,  in  the  left  hinder  leg  of  a  rabbit  six  months  oki : 
into  this  wound  he  put  a  bit  of  cotton  soaked  in  the  poison  of  ticu* 
nas :  the  creature  died  suddenly  in  his  hands,  without  giving  the 
least  indication  of  having  felt  pain,  and  even  before  he  could  apply 
a  bandage  to  the  wound.  The  same  day  he  repeated  this  experi- 
ment on  eight  other  rabbits,  and  on  four  dogs :  they  all  died  in 
about  a  minute. 

The  7th  of  June  of  the  same  year  he  dipped  the  point  of  a  lancet 
into  the  poison ;  and  with  this  instrument  he  pricked  four  cats  and 
two  rabbits,  some  in  the  head  and  the  others  in  the  paw,  dipping 
the  lancet  each  time  that  he  pricked  an  animal.  The  rabbits  died 
ID  as  short  a  time  as  the  preceding  day ;  but  the  cats  held  out  about 
three  minutes. 

The  same  day  he  made  a  small  wound,  about  two  lines  long^  in 
the  right  hinder  leg  of  a  rabbit,  and  put  it  into  a  small  pledget  of 
cotton  soaked  in  the  extract  of  opium  diluted  in  a  little  spirit  of 
wine ;  but  ibis  did  not  cause  any  disorder  in  the  creature ;  nor  did 
arsenic,  which  he  applied  to  another  in  the  same  manner.  In  fine, 
to  a  third  he  made  use  of  the  extract  of  white  hellebore,  and  he 
perceived  that  this  animal  became  restless^  nearly  as  he  had  ob- 
served in  the  animals  that  died  by  the  effect  of  the  poison  of  ticunas. 
However,  this  rabbit  did  not  die,  but  fell  into  a  sudden  fit  of  fury, 
which  went  off  in  about  eight  minutes.  He  had  likewise  made 
trial  of  this  extract  on  other  rabbits,  dogs,  and  cats ;  and  the  effect 

*  TboM  wbicb  M.  H.  employed^  were  the  carp,  the  eel^  the  pike,  the  gudgeon, 
the  barbel,  aod  tbe  tencb.-— Orig. 

f  As  caterpUlart,  bees,  different  flies  of  two  and  foar  wings,  tbe  grillotalpa, 
battcdUct,  Bfay-fliei.— Orig. 

X  For  example,  earthworms,  ripers,  snakes.— Orig. 
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was  the  same^  more  or  less.  Of  all  the  extracts  which  he  employed, 
as,  for  example,  those  of  henbane,  night-shade,  tobacco,  &c.  he 
found  none  but  that  of  white  hellebore  that  seemed  to  raise  some 
little  disorder  in  the  animal  economy.  The  essential  oil  of  the 
lauro-cerasus  did  not  incommode  the  animals,  into  whose  mass  of 
blood  he  conveyed  it,  instead  of  the  poison. 

The  8th  of  June,  with  a  lancet  be  made  a  very  small  incision 
between  the  ears  of  a  cat,  and  with  a  pencil  he  put  into  it  a  drop 
of  the  poison  of  ticunas  mixed  with  that  of  lamas :  in  an  instant 
the  creature  died  between  his  hands. 

June  the  9th,  he  put  some  of  the  same  poison  into  small  wounds, 
which  he  made  in  different  parts  of  insects,  reptiles,  fishes ;  and  not 
one  of  them  died  of  it. 

The  same  day  he  made  a  wound  that  penetrated  into  the  cavity 
of  the  abdomen  of  a'  large  cat,  without  hurting  any  of  the  contained 
parts ;  and,  with  a  crotchet  holding  up  the  integuments,  to  keep 
them  from  touching  the  abdominal  viscera  of  this  animal,  that  lay 
on  its  back,  he  introduced  the  end  of  a  funnel,  and  through  it 
poured  into  the  cavity  of  the  abdomen  about  half  a  drachm  of  the 
poison  of  lamas  mixed  with  that  of  ticunas.  By  this  management 
he  intended  that  the  edges  of  the  wound  should  not  be  wetted  with 
the  poison,  and  that  it  should  touch  nothing  but  the  surface  of  the 
abdominal  viscera.  He  made  a  suture  of  one  stitch  to  join  the  lips 
of  the  wound,  and  he  kept  the  integuments  constantly  suspended, 
to  prevent  their  touching  the  poison :  and  in  this  he  was  certain 
that  he  succeeded.  At  first  the  creature  did  not  seem  to  suffer 
much  from  this  operation;  but  in  an  hour's  time  he  died,  with 
auch  violent  convubions  in  his  throat,  that  it  was  almost  impossible 
for  him  to  breathe. 

June  the  10th,  he  pricked  with  a  lancet  the  left  fore  1^  of  a 
large  fat  cat,  and  put  in  a  drop  of  the  poison  of  the  ticunas.  He 
let  this  animal  run  loose  about  the  room,  without  dressing  the 
wound.  By  the  time  he  had  made  a  turn  round  the  room,  he 
seemed  very  restless  and  timorous ;  his  legs  failed  him ;  he  lay  flat 
on  his  belly ;  and  the  skin  all  over  his  body  trembled  considerably  ; 
the  hair  of  his  tail  stood  up,  and  his  paws  were  agitated  with  a 
frightful  tremor.  AH  this  while  the  animal  made  no  noise :  in  fine, 
his  head  fell  all  at  once  between  his  fore  legs,  and  he  died  in  four 
minutes  after  the  insertion  of  the  poison. 
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Juoe  tbe  12th,  he  made  the  same  experiment  on  two  other  catf, 
and  on  three  dogs ;  these  animals  seemed  to  fall  sick  almost  in  an 
instant:  the  cats  had  their  hair  bristled  up>  and  their  bodies  ga- 
thered into  a  heap :  they  scratched  the  ground  with  their  fore  feet. 
The  dogs  did  the  same>  and  all  of  them  had  a  languishing  look^  and 
their  eyes  bathed  in  teai*s ;  some  of  them  looked  at  him  stedfastly, 
and  made  a  mournful  noise :  they  were  seized  with  a  shivering, 
and  in  fine  they  became  paralytic  in  their  feet  only  ;  afler  which 
they  died,  turning  their  bead  very  quick  to  the  right  and  led,  with 
their  mojuib  ^ide  open.  During  this  scene,  he  perceived  a  spasmo- 
dic contraction  in  all  the  muscular  parts  pf  the  neck. 

July  the  15th,  be  pricked  a  hawk  in  the  left  claw  ;  into  the  punc- 
ture he  introduced  a  small  drop  of  the  poison  of  ticunas  mixed  with 
that  of  lamas,  and  then  set  the  creature  at  liberty.  From  that 
momept  ii  w^  impossible  for  him  to  fly ;  the  most  he  conld  do  was 
to  perch  on  a  stick,  which  was  within  six  inches  of  the  ground. 
There  he  shook  his  head  several  times,  as  if  to  get  rid  of  something 
that  seemieyl  trpubl^pme  in  his  throat*  His  eyes  were  restl/ess,  and 
his  feathers  were  a|l  bristled  up.  In  line,  after  several  gapings, 
his  head  fell  all  at  once  between  his  legs,  and  in  three  minutes  he 
died  thus>  with  his  wings  expanded.  He  repeated  this  experiment 
on  several  sorts  of  birds  *,  and  they  all  died  with  pretty  much  the 
same  symptoms  as  those  above-mentioned,  and  in  as  short  a  time. 
He  made  sjx  of  these  birds  swallow  a  good  dose  of  sugar,  before 
inoculating  them  with  the  poison :  three  of  them  escaped  death, 
but  t)ie  other  three  died  very  soon.  The  moment  after  inserting 
the  poison  intp  four  other  birds,  he  made  them  swallow  a  good  deal 
of  sugar ;  but  that  did  not  prevent  their  dying,  almost  as  soon  as 
thciBe  that  had  taken  none*  He  made  other  birds  swallow  sea-salt 
instead  of  sugar ;  and  not  one  of  them  recovered^  whether  thcfy  took 
it  before  or  after  the  application  of  th^  poison* 

July  the  16th,  b.e  put  a  little  of  the  sanv?  poison  into  a  small 
wound  be  had  made  in  the  right  fore-foot  of  a  young  rabbit.  Tbe 
moment  this  operation  was  performed,  he  cut  off  that  foot  above 
the  place  of  insertion  of  the  poison.  He  dressed  the  stump,  and 
tbe  animal  did  not  die.    $ome  days  afterwards,  he  repeated  thi| 
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experiment  on  two  large  6of^,  and  on  a  lamb ;  and  not  one  of  tbem 
died. 

July  the  20th,  be  made  a  tight  ligature  on  the  right  hinder  leg  of 
a  young  rabbit,  in  order  to  see,  if  he  could  thereby  prevent  the 
poison  from  penetrating  too  quick  into  the  mass  of  blood.  That 
done,  he  put  a  drop  of  the  poison  of  ticunas  and  lamas  into  a  small 
wound,  which  he  made  below  the  ligature :  and  the  animal  died  in 
less  than  two  minutes. 

July  the  23d,  he  poisoned  the  point  of  a  sword  with  the  same 
poison;  and  with  this  sword  he  pierced  the  led  thigh  of  a  large 
cat,  which  died  in  a  minute,-  without  shewing  any  signs  of  suf- 
fering. 

July  the  24th,  after  having  introduced  some  of  the  same  poison 
into  little  wounds,  made  in  the  legs,  and  other  parts,  of  several  dogs, 
cats,  foxes,  and  horses,  he  immediately  applied  a  red  hot  iron,  or 
burning  charcoal,  on  the  wounds :  not  one  of  these  animals  died  : 
but  this  operation  must  be  performed  very  speedily. 

July  the  SOth,  be  pricked  a  great  number  of  rats  and  mice  in  the 
feet,  with  a  lancet,  after  poisoning  its  point.  They  all  died  in  less 
than  a  minute,  after  being  tormented  with  a  frightful  shivering, 
which  was  immediately  followed  by  an  almost  general  palsy.  The 
same  thing  happened  to  moles,  which  he  made  use  of  for  this  expe- 
riment. 

August  the  6th,  he  made  a  small  wound  in  the  left  hinder  leg  of 
a  pig,  of  three  months  old ;  and  then  he  put  into  it  two  drops  of 
the  poison  of  ticunas ;  this  creature  died  in  six  minutes.  He  re-> 
peated  this  experiment  on  two  young  wolves,  which  died  in  the 
same  space  of  time. 

August  the  7th,  he  cut  off  the  tip  of  the  ear  of  six  puppies,  and 
rubbed  Che  part  with  the  poison  of  ticunas ;  not  one  of  these  animals 
died  of  this  operation.  Two  days  after,  he  shaved  the  hair  off 
their  backs  very  close,  and  rubbed  the  part  with  the  same  poison ; 
they  all  died  in  less  than  three  minutes. 

The  10th,  llth,  and  19th  of  the  same  month,  into  small  wounds 
made  in  di£Eerent  parts  of  the  body  of  several  dogs,  cats,  polecats. 
Guinea-pigs,  &c.  he  instilled  seven  or  eight  drops  of  blood,  which 
he  drew  from  the  vena  cava  of  a  dog,  which  he  had  killed  with  the 
poison  of  ticunas  mixed  with  that  of  lamas.    These  animals  did  not 
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die  indeed^  but  were  plaiply  indisposed;  insomuch  that  they  lost 
their  vivacity,  and  became  very  sullen.  Eight  days  afler  this  expe- 
riment, he  repeated  it  on  these  same  animals  ;  and  then  they  became 
still  weaker  and  fainter.  In  fine,  the  next  he  made  it  a  third  time 
on  them,  when  they  languished  four  or  five  days,  and  then  died. 

August  the  15th»  after  having  put  some  of  the  same  poison  into 
a  wound  made  in  the  right  hinder  leg  of  six  horses,  one  of  which 
was  a  very  vigorous  stone-horse,  he  quickly  bled  them  all  in  the 
neck  to  fainting :  two  of  them  escaped  with  life ;  but  those  that 
were  the  weakest,  and  most  worn  out,  could  not  stand  against  this 
operation.  Two  days  afterwards,  he  again  pricked  those  horses 
that  did  not  die  of  the  last  experiment ;  and  then  they  died  in  about 
eight  minutest 

He  made  the  following  observations  on  these  animals,  from  the 
insertion  of  the  poison  to  their  death.    The  muscle,  wounded  by 
the  incision  made  for  insinuating  the  poison,  was  contracted  and 
relaxed  alternately,  just  as  it  happens  in  animals  fresh  killed  : 
this  lasted  about  two  minutes ;  after  which  these  animals  seemed 
restless  and  impatient,  endeavouring  to  scrape  the  g^round  with  their 
fore  foot,  which  he  had  suspended  in  the  air  with  a  cord,  to  pre- 
vent their  running  away.    Sometimes  also  they  made  a  sudden 
efibrt>  as  if  to  get  away>  which  lasted  the  space  of  two  minutes ; 
after  which  they  grew  quiet,  and  amused  themselves  with  nipping 
the  grass,  but  not  in  a  natural  manner.    Then  their  respiration 
b€;came  very  difficult;  and,  though  the  weather  was  very  hot,  there 
visibly  came  out  of  their  nostrils  a  vapour,  like  that  which  issues  in 
winter  in   the  time  of  breathing.    A  minute  afler,  he  observed 
that  these  horses  endeavoured  to  rest  the  suspended  leg  on  some- 
thing :  and,  in  another  minute,  he  perceived  the  fore  leg,  that  rested 
on  the  ground,  beginning  to  grow  weak,  and  bend ;  which  occa- 
sioned these  animals  to  fall  forward,  and  rise  up  again  alternately, 
with  more  or  less  difficulty.    In  two  minutes  more,  their  hind  legs 
grew  weak>  and  bent  under  them,  like  the  fore  legs ;  and,  in  fine, 
these  animals  fell  down  like  a  dead  lump,  without  being  able  to 
rite  again,  though  he  whipped  them  severely.    Then  their  sides 
began  to  work,  and  the  whde  habit  of  the  body  was  seized  with  a 
dreadful  horror.     He  whipped  them,  and  pricked  them  with  a  pin  ; 
but  in  vain  ;  for  they  gave  no  sign  of  feeling.     All  the  muscles  of 
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the  trunk  and  e^treniities  were  become  paralytic ;  and  none  retained 
their  action^  but  those  of  respiration,  and  those  of  the  ears  and  eyes. 
These  creatures  continued  in  this  condition  about  two  minutes ; 
after  which  their  respiration  became  so  operose,  that  each  inspira- 
tion consisted  of  three  successive  attempts,  and  then  followed  a  most 
precipitate  expiration,  accompanied  with  so  violent  a  hiccup,  that 
the  body  bending  double^  the  bind  legs  were  pulled  quite  to  the  fore 
legs.  In  fine,  this  manner  of  taking  in  and  letting  out  breath  lasted 
one  minute ;  in  which  time  their  eyes  were  darkeped,  and  death 
ensued. 

He  opened  the  dead  bodies  of  these  horses,  and  observed  as  fol- 
lows :  the  blood  was  of  a  deep  brown  colour,  and  spouted  out  in  a 
full  stream,  which  lasted  near  a  minute,  both  from  the  arteries  and 
veins  which  he  cuU  This  phenomenon  surprised  him  much,  as  well 
as  the  horse-Bayer,  who  attended  him,  and  assured  him  that  be  had 
never  seen  the  like.  The  muscles  were  flaccid,  blackish,  and  very 
cold.  The  heart  was  so  violently  contracted,  that,  in  cutting  it 
across,  he  could  not  see  any  appearance  of  the  ventricles,  till  he 
pulled  their  sides  asunder  by  force.  The  lungs  and  liver  were 
stufled  with  blood. 

In  making  the  small  wounds,  for  introducing  the  poison,  great 
care  must  be  taken,  to  avoid  cutting  any  trunk  of  an  artery,  or  vein ; 
because,  when  that  happens,  the  blood  that  issues  out,  carries  oflT 
a  good  part  of  the  poison;  which  makes  the  animal  pine  more  or 
less  without  dying ;  or,  if  he  dies,  it  is  in  a  bnger  or  shorter  time, 
according  to  the  quantity  of  the  poison  that  has  got  into  the  vessels, 
and  been  mixed  with  the  circulating  fluid.  This  thing  happened 
to  him  in  trying  the  experiment  on  a  mare,  which  had  been  con- 
demned to  the  laystall.  This  beast  lived  about  fiour  hours,  because 
the  wound  bled  abundantly,  and  hindered  the  success  of  the  expe- 
ment,  for  the  reasons  alledged  above. 

November  18,  he  took  a  small  steel  arrow,  and  poisoned  it  with 
the  poison  of  ticunas  mixed  with  that  of  lamas.  He  caused  this 
arrow  to  be  shot  into  the  right  hinder  1^  of  a  bear,  belonging  to 
M.  de  Reaumur,  which  he  wanted  to  have  killed,  in  order  to  put  it 
into  his  cabinet  of  natural  history.  The  creature  immediately  roared 
out,  from  the  anguish  of  the  puncture;  after  which  he  made  a  tour 
round  th^  stable,  in  which  he  was,  without  seeming  to  be  in  any 
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jpain.    Sbbh  afterwards  be  fell  on  bis  side,  and  died  in  less  than  five 
minutes,  liaving  bis  throat  squeezed,  as  if  he  had  been  strangled; 

M.  le  Chevalier  de  Grpss^e  had  an  eagle,  which  he  had  kept  a  good 
While  in  his  court- jardi  and  intended  to  make  a  present  of  it  to  M. 
de  Reaumur,  to  adorn  his  cabineti  but  want^  to  know  how  to  put 
it  to  death  without  damaging  the  feathers.  M.  de  Reaumur  sent 
him  the  same  arrow  above-descfibed,  which  had  been  fresh  dipped 
in  the  poison  j  it  was  struck  iiito  the  wing  of  this  large  bird^  which 
dropped  down  diead  in  an  instant. 

Such  are  the  chief  experiments,  which  M .  H.  made  with  the  poi- 
son of  ticunas  and  lamas :  and  the  following  are  the  results  of  his 
observations;  1.  In  almost  all  the  animals,  which  he  killed  with 
the  poison  of  ticunas  and  lamas,  he  observed,  that  in  general  they 
seemed  to  feel  little  or  no  pain  before  dying,  by  the  action  of  this 
poisob.  9.  That  before  they  die,  these  animals  are  seized  with  a 
sudden  and  almost  universal  palsy.  3.  Though  the  colour  of  the 
blood  seemed  to  be  altered  in  certain  animals,  yet  we  ought  not  to 
draw  any  inference  from  thence ;  because  in  many  others  the  blood 
had  undergone  no  sort  of  alteration,  either  in  colour  or  consistence. 
4.  That  all  the  muscles  are  so  vastly  contracted  in  the  animals  thus 
poisoned,  that  there  is  not  a  drop  of  blood  to  be  found  in  them, 
whatever  way  you  cut  into  them.  These  muscles  are  clammy  to 
the  touch,  and  seem  to  approach  the  condition  of  flesh  beginbitlg^ 
to  be  tainted,  which  feels  clammy.  5.  That  he  did  not  know  a 
kDone  certain  rule  for  determining  that  an  animal  died  by  the  energy 
of  this  poison,  than  this  state  of  the  flesh  which  feels  clammy  imme- 
diately afler  death  ;  but  a  person  must  have  handled  it  more  than 
once>  if  he  would  avoid  being  mistaken.  6.  That  the  whole  mass  of 
blood,  during  the  action  of  the  poison,  is  carried  in  abundance  into 
the  liver  and  lungs.  7.  That  neither  sugar  nor  sea-salt  ought  to  be 
regarded  as  a  specific  antidote;  because  the  poison  operates  so 
quick,  that  it  does  not  allow  time  for^'tbese  drugs  to  act,  so  as  to 
prevent  death.  H^  had  found  nothing  but  red-hot  iron  applied  in 
time,  that  cures  with  sufficient  certainty.  8.  That  the  more  the 
animal  is  of  a  lively  and  sanguine  constitution,  the  more  speedily 
and  forcibly  the  poison  acts.  9.  The  fatter  and  lustier  the  ani^pal 
i#>  the  more  poison,  and  time  also^  art  required  for  producing  the 
expected  effects. 
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He  remarks^  that  the  poison  must  be  dried  on  the  instiniment, 
before  it  be  struck  into  the  animal,  which  we  intend  to  kill :  for  if 
it  be  liquid,  it  remains  on  the  outeide  of  the  wound,  while  the  instru- 
ment penetrates  into  the  flesh  :  in  which  case,  either  the  animal  dies 
not  at  all,  or  at  least  with  great  difficulty :  as  it  happened  with  regard 
to  a  wolf>  which  did  not  die,  though  the  arrow  above-mentioned 
was  struck  into  one  of  his  thighs :  because  the  poison,  which  it  re- 
tained from  the  dip,  continued  liquid,  and  remained  on  the  outside, 
of  the  wound  made  by  the  arrow  in  piercing  the  flesh.  Therefore 
time  must  be  allowed  for  the  poison  to  become  hard  on  the  instru- 
ment, which  is  intended  to  be  used ;  that  so,  entering  into  the 
wound  together  with  the  weapon,  it  may  be  there  diluted,  and  car- 
ried in  the  course  of  the  circulation  to  those  parts  which  it  must 
afliect,  in  order  to  cause  death. 

M.  Fontana*s  observations  on  the  same  poiscms  in  a  dried  state^ 
seem  to  prove  that  the  fume  of  the  material  whether  inhaled  or 
smelled  into^  is  very  innocent.  That  it  was  perfectly  soluble  in 
water,  even  cold,  and  in  mineral  acids  as  well  as  vegetable.  That 
it  did  not  efiervesce  with  alkalies,  nor  acids,  nor  caused  any  change 
in  milk.  That  it  neither  turned  the  acid  of  radishes  red  nor  green. 
That  this  poison  had  no  more  efiect  when  applied  to  the  eye,  than 
if  it  were  bathed  in  water.  That  if  taken  internally  it  proves  dele- 
terious, but  that  a  considerable  quantity  is  required  to  kill  even  a 
small  animal.  By  passing  threads  impregnated  with  the  poison, 
and  then  dried,  through  ^he  skins  of  rabbits  and  Guinea  pigs,  and 
other  animals,  they  died  in  a  short  time.  If  applied  to  the  skin 
lightly  scratched  in  birds  and  quadrupeds,  it  proves  for  the  most  part 
mortal,  although  not  always. 

A  hundredth  part  of  a  grain  will  kill  a  small  ai^mal ;  but  the 
poison  must  be  dissolved,  either  to  occasion  death,  or  any  disorder 
of  the  animal  economy.  Where  there  are  fewer  blood  vessek,  the 
poison  is  the  least  efficacious.  If  the  poison  be  applied,  being  pre- 
viously  dissolved  in  the  mineral  acids,  its  eflects  seem  to  be  destroyed. 
Rum  and  vinegar  seem  not  to  extinguish  its  effects^  and  even 
the  acids  seem  useless  an<f  dangerous,  when  applied  to  the  muscles 
o^n  animal.  It  requires  a  more  considerable  time  to  act  than  the 
venom  of  the  viper.  The  «ifects  of  both  poisons  tiiay  be  reme- 
died by  a  ligature  round  the  limb,  or  by  amputation,  if  done  in 
time. 
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M.  Pontana  likewise  obsenres,  that  this  poison  does  not  act  on 
animals  of  cold  blood.  This  poison  likewise  hinders  the  coagulation 
of  the  blood  from  those  killed  by  it;  but  if  introduced  into  the 
blood  by  the  jugular  vein,  it  produces  death ;  and  that  it  does  not 
act  on  the  nerres,  but  only  on  the  blood. 

[Phil.  Transi  Pantdo^. 


SBCtlON  1^, 

Bohan,  or  Bohan^upah. 

Java  appears  to  be  possessed  of  various  trees,  the  jiiices  of  which 
are  fatally  poisonous.  These  vegetable  poisons  in  the  language  of 
the  country  are  called  upases.  In  the  first  section  of  the  present 
chapter  we  have  noticed  the  destructive  power  of  two  of  these  upases 
— the  upas  tient6  and  the  upae  antiar.  The  tree  named  bohan, 
concerning  which  we  have  hitherto  received  no  systematic  descrip- 
tion, produces  a  upas^  or  vegetable  poison,  of  a  still  more  active 
nature.  Its  effects  indeed  have  been  very  unnecessarily  exaggerated 
by  many  writers,  but  they  are  truly  marvellous  in  the  plain  unvar* 
nished  fact 

The  best  and  most  satisfactory  description  we  have  hitherto  re- 
ceived of  the  bohan  tree,  and  its  extraordinary  and  fatal  secretion, 
has  been  communicated  by  M.  Delille;  a  translation  of  whose  paper 
in  English  was  read  in  June,  1810,  J;>efore  the  fellows  of  the  Royal 
Society.  M.  Delille  is  a  French  physician,  a  member  of  the  Na- 
tional Institute  of  Egypt,  and  transmitted  this  paper  from  the 
Eaat  Indies  to  the  Royal  Society,  by  means  of  an  English  lady. 
The  botanical4account  of  this  poisonous  plant  he  received  from  one 
of  the  French  naturalists  who  accompanied  Capt.  Bandin,  and  who 
resided  some  time  in  Java;  where  he  visited  the  interior  of  tbe 
country,  and  with  much  difficulty  succeeded  in  prevailing  ob  the 
natives  to  show  him  tbe  difierent  poison-plants,  which  they  care- 
fully conceal  in  order  to  use  them  during^  war.  Hence  the  reason 
of  so  many  fables  as  have  been  repeated  respecting  the  extraordi- 
nary destroctiveness^nd  influence  of  the  upas,  which  in  the  lan- 
guage of  tbe  Javanese  signifies  vegetablf  poison,  and  is  appljied  only 
to  the  juice  of  the  bohan  tree,  and  another  twisted-stemmed  plant. 
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The  bdhan  is  a  large  tree*  which  this  writer  considers  a  new  genus: 
the  oth^r  plant  yielding  an  equally  powerful  poison,  is  of  the  wood- 
bine gentis.  The  upas,  dr  poisonous  juice,  is  extracted  by  an  in- 
cisidn  in  the  bark  with  a  knife;  and  carefully  collected  and  preserved 
by  the  natives  to  be  used  in  their  wars.  As  to  iti  diffusing  noxious 
effluvia  iti  the  attdosphere,  and  destroying  all  vegetation  around  it, 
the  absurdity  of  these  stories  is  best  exposed  by  the  fact^  that  the 
climbing  species  require  the  support  of  other  plants  to  attain  its 
usual  growth.  Dr.  Delille  made  sivtHl  experiments  with  the  upas 
on  dogs  and  cats.  An  incision  was  made  in  the  thigh  of  a  dog, 
and  eight  grains  of  upas  dropped  into  it :  shortly  after  the  dog 
begari  to  vomit,  and  continued  vomiting  at  interval,  till  he  becatue 
cb'nvulsed,  thfe  muscles  of  his  head  greatly  distorted,  and  he  died 
in  twenty  mintites.  Six  grains  were  put  intb  the  thigh  of  anothef 
dog,  which  also  vomited  first  his  undigested  food,  next  a  white 
fo'am,  aAd  diedi  contracted  and  convulsed,  ih  fifteen  minutes.  A 
cat  was  also  tr^ted  in  like  manner ;  biit  she  was  still  sooner  and 
more  coriviflsed,  and  her  muscles  contracted  :  she  continued  leap- 
ibg  up  fbr  a  few  minutes,  and  fell  down  dead.  Ail  these  animals 
died  crying  and  in  great  agony.  Afler  repeating  a  numbei'  of  ex- 
periments on  the  deleterious  and  prompt  effects  of  this  powerful 
|)6ison,  when  applied  externally,  the  author  gave  a  grain  and  a  half 
to  a  dog,  which  he  took  into  his  stomach,  but  it  6nly  produ<:ed  a 
slight  purging.  To  another  four  grains  were  given,  which  in  about 
four  hours  produced  both  vomi^iiig  and  purging,  and  the  dog  died 
in  the  codrse  of  half  a  day.  On  examining  the  bodies  of  these  ani« 
fiials  after  dteth,  no  very  extraordinary  appearances  were  discovered  ; 
the  ventricles  of  the  heart  were  full  of  bloodi  and  sdme  slight  traces 
of  inflammation  appeared  in  the  stomach  ;  but  the  derangement  waa 
not  so  great  as  might  have  been  expected  from  such  a  violent  and 
sudden  death.  From  this  circumstance,  the  author  concluded  that 
the  absbrbents  had  transmitted  the  poison  to  the  nerves  of  the 
stomach,  and  that  this  peculiar  vegetable  poison  acts  exclusively  on 
the  nerves. 

Messrs.  Majendie  and  Delille  have  communicated  to  the  class 
th^ir  experiments  made  on  animals  by  means  of  the  matter  with 
which  the  natives  of  the  isles  of  Java  and  of  Borneb  poison  their 
arrows. 


Digitized  by  VjOOQ IC 


BOHAN^   OR    BOHAN-UPAS.  281 

M.  Vauquelin  has  also  made  some  experiments  of  this  kind  :  at 
the  end  of  his  chemical  analysis  of  the  juice  of  the  belladonna^  he 
speaks  df  the  effects  of  this  substance  on  animals.  Tho6e  which  he 
forced  to  swallow  it,  fell  down  as  if  intoxicated^  in  a  delirium  pre- 
cisely similar  to  that  produced  by  opiums 

M •  Sage  has  reported  on  the  same  subject  some  more  experi- 
itients,  which  chance  threw  in  bis  way»  or  which  he  collected  frooiii 
others,  and  which  confirm  the  actioti  of  this  juic^  on  the  nervous 
system,  and  particularly  on  the  brain. 

A  young  practitioner  in  medicine,  whose  name  has  been  men- 
tioned in  former  annual  reports,  M.  Nysten,  has  attempted  to  ascer- 
tain the  efiectd  of  different  gases  injected  into  the  blood-vessels  6f 
atlimals :  he  used  the  greater  part  of  the  gases  with  which  we  lire 
acquainted.  Atmospheric  air,  oxygen  gas,  the  oxidulated  azotic; 
carbonic  acid;  carbonic;  phosphUretted  and  hydrogetiated  gases,  &c. 
are  in  no  respect  deleterious.  The  oxjr-miiriatic,  nitrous  acid,  and 
ammoniacal  gases,  seem  to  act  by  very  violently  irritating  the  right 
auricle  and  the  pulmonary  ventricle.  The  sulphtiretted  hydrogen, 
oxide  of  azote,  and  azotic  gases,  injure  the  contractile  power  of 
these  parts :  others  also  change  the  nature  of  the  blood  so  com- 
pletely, that  respiration  can  no  longer  convert  it  from  venous  blood 
into  arterial,  &c. 

[Mm.  de  St.  InstU.  Nat.  1809. 
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T. 


8RCTION  I. 

Kadn,  or  Paper-tree  qf  Japan/ 
Moroi  Papjrifeim.— Linn. 


-  HE  Morus  or  Mulberry  genus  contains  seven  species,  mostlj  na-> 
lives  of  hot  climates.  Of  these  two  are  of  great  use  in  the  arts  i 
Morus  tinctoria,  or  fustic-wood^  a  fine  American  timber-tree,  afibrd* 
ing  $1  principal  ingredient  in  most  of  our  yellow  dyes,  for  which 
purpose  this  material  is  an  extensive  object  of  commerce ;  and 
morus  papyrifera,  or  kadsi  of  Japan,  from  which  the  ingenious  na* 
tives  manufacture  their  beautifiil  and  glossy  paper.  This  tree  ia 
also  found  in  Otaheite  and  others  of  the  Australasian  or  South  Sea 
Islands,  where  the  bark  is  sptin  into  the  finest  sort  of  cloth.  It  faai 
of  late  years  been  propagated  from  seeds  in  France,  and  in  a  sandy 
soil,  is  said  to  thrive  better  than  the  common  mulberry.  Like  the 
last,  its  leaves  are  also  an  excellent  food  for  the  silk- worms. 

The  following  is  the  process  pursued  in  Japan  for  converting  the 
bark  of  the  kadsi  into  paper.  Every  year,  when  the  leaves  of  the 
pa^r-tree  fall  ofi^,  the  young  shoots  are  cut  into  sticks  about  three 
feet  long,  and  being  tied  up  in  bundles  are  boiled  with  water  till  the 
bark  shrinks  from  the  wood.  The  sticks  are  then  exposed  to  the 
air  till  they  grow  cold,  and  being  slit  open  length-ways,  the  bark  is 
taken  off,  dried,  and  carefully  preserved.  Afterward,  being  soaked 
in  water  till  it  is  soft,  it  is  scraped,  and  the  stronger  bark,  which  is  a 
full  year*s  growth,  is  separated  from  the  thinner,  which  covered  the 
younger  branches,  the  former  yielding  the  best  and  whitest  paper. 
The  bark  being  then  cleansed  from  all  knots  and  impurities,  is  boiled 
in  clear  lye,  and  constantly  stirred  about  till  it  becomes  so  tender, 
that  on  being  slightly  touched,  it  will  separate  into  small  fibres. 
The  bark  thus  softened  is  washed  in  a  river  in  sieves,  and  constantly 
stirred  about  with  the  hands,  till  it  is  diluted  into  a  soft  delicate 
woolly  substance,  and  then  put  upon  a  thick,  smooth,  wooden  tables 
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to  be  beat  with  sticks  till  it  resembles  the  pulp  of  soaked  paper.  The 
bark  thus  prepared  is  put  into  a  narrow  tub,  with  tUe  slimy  infusion 
of  rice,  and  the  infusion  of  the  oreni  root,  which  is  also  slimy  and 
mucous ;  which  being  mixed  into  an  uniform  liquid  substance,  by 
stirring  it  with  a  thin  reed,  the  sheeU  are  formed  one  by  one,  by 
taking  up  this  liquid  substance  in  a  proper  mould  made  of  bulrushes 
instead  of  wire,  carefully  laid  upon  one  another,  on  a  table  covered 
with  a  double  mat,  while  a  small  piece  of  reed  is  put  between  every 
sheet ;  which  standing  out  H  little,  serves  in  time  to  lid  them  up 
conveniently,  and  take  them  off  singly.  Every  heap  is  covered  with 
a  small  board  of  the  same  shape  and  size  with  the  paper,  on  which 
are  laid  weights,  which  are  at  first  small  ones,  lest  the  sheets,  which 
are  as  yet  wet  and  tender,  ^ould  be  pressed  together  into  one  lump; 
but  by  degrees  are  added  more  and  heavier,  to  sqtteeze  out  the 
water.  The  next  day  the  weights  are  taken  off,  and  the  sheets  lifted 
up  one  by  one,  and  with  the  palm  of  the  hand  clapt  to  long  planks, 
and  exposed  to  the  sun :  when  fully  dry,  they  are  taken  oB)  laid  up 
in  heaps,  pared  round,  and  then  kept  for  use  or  sale. 

ISeba,  Kitmpfer*  Amamitatet, 

SBCTION   II. 

'  Cotton  platu. 
Gostipimn. 

This  genus  produces  ten  species  of  trees,  shrubs,  or  herbaceous 
plants;  a  few  of  them  natives  of  America,  but  by' far  the  greater 
number  of  Asia. 

Most  of  these  afR>rd  a  wool  that  may  be  usefully  applied  to  me- 
chanical or  domestic  purposes,  or  woven  into  cloths.  The  cotton 
shrubs  of  the  American  islands  grow  without  the  smallest  cultiva- 
tion, but  their  wool  is  coarse  and  short,  and  hence  cannot  easily  be 
spun ;  if  imported  into  Europe  it  might  answer  the  purpose  of  felts 
in  the  manufacture  of  hats ;  but  it  is  generally  consumed  by  the 
inhabitants  themselves,  as  stuffing  for  pillows  and  mattresses. 

The  generality  of  the  West  India  species  are  annuals ;  but  G.  ar- 
boreum  of  India  is  a  perennial  tree,  both  in  root  and  branch,  rising 
in  a  straight  line  about  eight  feet  high,  with  leaves  in  five  palmate 
lobes :  the  lobes  lanceolate,  obtuse^  and  mucronate. 

The  cotton  chiefly  selected  for  propagation  is  G.  herbaceuni^  a 
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native  of  the  East  Indies ;  a  pubescent  herb ;  with  the  Oem  spotted 
with  black  at  its  top ;  leaves  downy,  pendaiicles  brainched,  shorts 
than  the  petioles;  outer  calyx  three-]j>arted,  with  heart-shape,  cut 
segments  dotted  with  blaek;  corol  one-petalled,  with  ^  6hort  tube, 
iive-partedithe  segments  pale  yellowi  with  five  red  spots  i(t  bottom  ; 
capsule  throe-valved,  three-celled.  The  pods  are  not  unfreqtiently 
as  large  as  middling-sized  apples.  The  common  cotton  plant  thrives 
best  in  respect  of  pod  in  new  grounds;  but  best  in  respect  of  friiit 
in  dry  stony  ground  that  has  been  tilled  already ;  and  hence  such 
is  the  soil  generally  preferred  by  our  planters;  The  period  of  cul- 
tivation commences  in  March  and  April,  and  continues  during  the 
spring  rains;  The  boles  for  the  seHs  are  made  in  distinct  rows, 
something  like  hop-planting,  at  a  distance  of  seven  or  eight  feet 
from  each  other ;  the  seeds  are  thrown  in  and  earthed  over ;  and 
when  they  have  shot  forth  to  the  height  of  five  or  six  inches,  all 
tht  stems  are  pulled  upi  excepting  two  or  three  of  the  strongest. 
These  al«  cropped  twice  before  the  end  of  August,  nor  do  they  b^r 
fruit  till  after  the  second  pruning.  By  such  repeated  croppings,  the 
plant,  though  naturally  an  annual,  may  be  prolonged  and  made  to 
bear  sufficiendy  of  fruit  to  repay  the  planter  for  three  years,  yet  it  is 
better  to  renew  them,  if  there  be  opportunity.  When  the  cotton  is 
gathered  in,  the  seeds  are  picked  out  from  the  wool,  by  means  of  t 
cotton-mill,  of  a  simple  contrivance,  and  perfectly  adequate  to  the 
purpose. 

The  cotton  shrub  of  China  is  rendered  essentially  useful  in  that 
country.  When  the  husbandman  has  got  in  bis  harvest,  then  he 
sows  cotton  in  the  same  fields ;  and  raking  the  earth  over  the  seeds, 
a  shrub  about  two  feet  high  is  produced,  the  flowers  of  which  ap- 
pear by  the  middle  of  August.  Tbese  are  generally  yellow,  but 
sometimes  red.  The  flower  is  succeeded  by  a  small  button  of  the 
size  of  a  nut,  which  opens  in  three  places ;  and  on  the  fortieth  day 
after  the  appearance  of  the  flower,  discovers  three  or  four  wrappings 
of  cotton  extremely  white,  and  of  the  same  form  as  the  pod  of  the 
silk-worm ;  this  being  fastened  to  the  bottom  podi  contains  seed 
for  the  following  year.  It  is  then  the  season  for  getting  in  the  crop ; 
but  in  fair  weather  they  leave  it  to  be  exposed  two  or  three  days  to 
the  heat  of  the  sun,  which  causing  it  to  swell,  increases  its  value. 
As  all  the  fibres  of  the  cotton  are  strongly  fastened  to  the  seeds 
they  inclose;,  the  people  make  use  of  an  engine  to  separate  them.   It 
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contains  two  smooth  rollers,  oae  of  wood  and  the  other  of  iron, 
about  a  foot  long  and  an  inch  thick,  in  a  manner  close  to  each  other. 
While  one  hand  gives  motion  to  the  first  of  these  rollers,  ^nd  the 
foot  to  the  second,  the  other  hand  applies  the  cotton,  which  is 
drawn  through  and  separated  from  the  seeds  which  remain  behind. 
AAerward  they  card  and  spin  the  cotton^  and  weaving  it,  convert 
it  into  calico. 

On  the  island  of  Sumatra  the  silk  cotton  tree  flourishes  near  the 
city  of  Acheen,  These  trees  are  large,  and  have  a  smooth  ash- 
coloured  rind,  and  are  generally  full  of  fruit,  which  hangs  down  at 
the  ends  of  the  twigs  like  purses,  three  or  four  inches  bug.  No 
tree  can  grow  morjs  regular  and  uniform :  the  lower  branches  being 
always  the  largest  and  Longest,  and  the  upper  gradually  lessening  to 
the  top.  When  the  cotton  is  ripe,  the  pods  drop  off  the  tree,  for 
the  cotton  is  so  short,  that  it  is  not  thought  worth  gathering ; 
though  they  will  sometimes  take  the  pains  to  pick  it  off  the  ground, 
to  dtuff  their  quilts  with. 

The  cotton  shrub  of  Hindostan  is  of  great  use,  for  of  this  they 
manufacture  ginghams,  muslins,  calicoes,  &c.  and  therefore,  every 
year,  sow  large  fields  with  the  seed. 

The  cotton  tree  is  also  cultivated  there,  and  grows  to  a  great 
height.  The  fruit,  if  it  may  be  so  called,  or  pod,  becomes  of  the 
size  of  a  hen's  c^g ;  and  then  bursting,  like  that  of  the  shrub,  yields 
a  fine  white  wool. 

In  Abyssinia,  the  cotton  shrub  is  extremely  plentiful. 

ILinn.  Lockyer.  Barrow.  Lettrcs  Edifiantes  et  Curieuse^, 

•SBCTION    III. 

New  Zealand  Flax. 

jPborminiii  tcDax.— Wif.oief. 

Tub  systematic  name  for  the  common  flax  is  linum,  of  which 
there  are  twenty-five  known  species ;  the  linum  usitatissimum,  or 
peculiarly  useful  linum,  being  that  employed  jp  our  manufactories 
iof  linen :  several  of  the  other  species,  however,  being  useful  to 
a  certain  extent  for  other  purposes.  The  flax  before  us  is  of  a 
difierent  genus,  and  is  called  pkarmium ;  it  possesses  but  one  spe- 
cies, that  described  above  by  the  name  of  tenax.  It  is  exquisitely 
silky,  grows  luxuriantly  in  New  Zealand,  and  will,  as  we  trust. 
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before  long  be  transplanted  to  New  South  Wales^  and  be  found 
growing  with  equal  luxuriancy  in  that  territory.  In  the  former 
country  it  flourishes  every  where  near  the  sea,  and  in  some  places 
a  considerable  way  up  the  hills,  in  bunches  or  tuHs,  with  sedge- 
like leaves,  bearing  on  a  long  stalk  yellowish  flowers,  which  are 
succeeded  by  a  long  roundish  pod,  filled  with  very  thin  shining 
black  seeds. 

This  plant  serves  the  inhabitants  insitead  of  flax  and  hemp^  and 
excels  all  that  are  put  to  the  same  purposes  in  other  countries. 
Even  of  this  plant  there  are  two  sorts,  and  the  leaves  of  both  re- 
semble those  of  flax,  but  the  flowers  are  smaller,  and  their  clusters 
more  numerous;  in  one  kind  they  are  of  a  deep  red,  and  in  the 
other  yellow.  Of  the  leaves  of  these  plants,  with  very  little  pre- 
'paration,  they  make  all  their  common  apparel ;  and  of  these  they 
also  make  their  strings,  lines,  and  cordage,  for  every  purpose; 
which  are  so  much  stronger  than  any  thing  we  can  make  with  hemp, 
as  not  to  bear  a  comparison.  By  another  preparation  they  draw 
from  the  same  plant  long  slender  fibres,  which  shine  like  silk,  and 
are  as  white  as  snow :  of  these,  which  are  also  surprisingly  strong, 
the  finer  cloths  are  made ;  and  of  the  leaves,  without  any  other 
preparation  than  splitting  them  into  proper  breadths,  and  tying  the 
strips  together,  they  make  their  fishing  nets,  some  of  which  are  of 
an  enormous  size.  This  plant,  which  is  found  in  bill  and  valky, 
in  the  driest  mould  and  in  the  deepest  bogs  (but  that  in  the  bogs  is 
the  largest),  would  be  a  great  acquisition  to  England,  could  it  be 
brought  to  flourish  here.  With  this  view  Captain  Furneaux 
brought  over  a  quantity  of  the  seed :  and  after  quitting  New  Zea- 
land, he  touched  at  no  other  land  than  the  Cape  of  Good  Hope, 
until  he  arrived  at  Spithead,  having  traversed  one  entire  hemis- 
phere of  the  globe  in  seven  months.  These  seeds  were  immediately 
carried  to  his  Majesty,  and  by  his  order  sown  in  Kew  garden ; 
but  the  whole  unfortunately  failed,  and  therewith  the  hope  of  ac- 
quiring this  valuable  vegetable. 

[Cook.  Miller.  Editor. 
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SBCTION    IV. 

Indigo. 
Indigofera  tioctoria.— Linn. 

The  indigofeta  genus  is  extensive,  embracing  pot  less  than  fifljr- 
one  known  species,  chiefly  natives  of  India  and  of  the  Cape.  The 
most  important  of  the  whole  is  that  now  before  us,  the  common 
indigo  plant,  specifically  denominated  by  Linnsus,  from  its  useful 
dye,  indigofsra  tinctoria.  This  plant  is  now  chiefly  cultivated  in 
North  and  South  Carolina,  and  the  neighbouring  9tate  of  Georgia ; 
the  dye  obtained  from  it  bears  the  nan>e  of  the  plant  which  pro- 
duces it;  which  was  probably  so  called  from  India,  where  it  was 
first  cultivated,  and  from  which  country,  for  a  considerable  time, 
the  whole  of  what  was  consumed  in  Europe  was  brought.  This 
plant,  when  grown,  resembles  the  fern,  and  when  young  is  scarcely 
distinguishable  from  lucern  grass.  Indigo  is  generally  planted  afler 
the  first  rains  which  succeed  the  vernal  equinox :  the  seed  is  put 
into  the  ground  in  small  straight  trenches,  about  eighteen  or  twenty 
inches  asunder,  and  is  fit  for  cutting  the  beginning  of  July.  It 
cuts  again  toward  the  end  of  August,  and  if  a  mild  autumn  suc- 
ceeds, there  is  a  third  cutting  at  Michaelmas.  The  indigo  land 
must  be  weeded  every  day,  and  the  plants  cleansed  from  worms. 
Each  acre  yields  sixty  or  seventy  pounds  weight  of  indigo,  which 
at  a  medium  is  worth  fifty  pounds. 

The  indigo  when  cut  is  first  laid  in  a  vat  about  twelve  or  four- 
teen feet  long,  and  four  deep,  to  the  height  of  about  fourteen 
inches,  to  macerate  and  digest.  Then  this  ressel,  which  is  called 
the  steeper,  is  filled  with  water:  the  whole  having  lain  about 
twelve  or  sixteen  hours,  according  to  the  weather,  begins  to  fer- 
ment, swell,  rise,  and  grow  insensibly  warm ;  at  this  time  spars  of 
wood  are  run  across  to  prevent  its  rising  too  much,  and  a  pin  is 
then  set  to  mark  the  highest  point  of  its  ascent:  when  it  falls  bc" 
low  this  mark,  they  judge  that  the  fermentation  has  attained  its 
dae  pitch,  and  begins  to  abate;  upon  which  the  manager  turns  a 
cock,  and  lets  off  the  water  into  another  vat,  which  is  called  the 
beater;  and  the  gross  matter  that  remains  in  the  first  vat  is  carried 
off  to  manure  the  ground. 

When  the  water,  strongly  impregnated  with  the  particles  of  in- 
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cligo,  has  run  into  the  second  vat^  they  agitate  it  till  it  heats,  frothy, 
ferments,  and  rises  above  thp  rin>  of  the  vessel  in  which  it  is  con- 
tained :  to  allay  this  violent  fermentation,  oil  is  thrown  in  as  the 
froth  rises,  which  causes  it  instantly  to  subside.  After  this  beat- 
ing has  been  continued  from  twenty  to  thirty  minutes,  a  small 
muddy  grain  begins  to  be  formed;  and  when  this  is  complete(l 
lime  water  is  added  from  an  adjacent  vessel ;  yr\i^n  the  indigo  gra- 
nulates more  fully,  the  liquor  assumes  a  purple  colour,  and  after 
being  well  stirred  together  with  the  lime  water  is  allo\yed  to  settle. 
The  clear  water  is  then  permitted  to  run  o0*  iptjo  a  succession  of 
ves8(els,  so  that  every  portion  of  the  indigo  carried  a^ay  may  have 
an  opportunity  of  settling  and  being  preserved  ;  ivfaen  the  thick  pur- 
ple sand^  which  forms  the  residuum,  is  put  into  bags  of  cparse  linen. 
These  are  suspended  till  the  moisture  is  drained  off,  after  which  the 
clotted  material  is  turned  out  of  the  bags  and  worlced  i^pon  boar4s 
of  a  porous  timber  with  a  wopden  spatula.  It  is,  at  the  same  time, 
frequently  exposed  to  the  morning  and  evening  sun,  but  only  for  a 
short  period  at  a  time,  and  is  then  put  into  boxes  or  frames,  where 
it  is  again  exposed  to  the  sun  in  the  same  cautious  manner ;  til| 
with  great  labour  and  attention  the  operation  is  finished,  and  that  va- 
luable drug  called  indigo  fitted  for  the  market.  The  greatest  skill 
and  care  is  required  in  every  part  of  the  procjess,  without  which 
there  is  great  danger  of  spoiling  the  wrhole. 

In  the  American  states  much  attention  )ias  been  paid  to  encou- 
rage the  cultivation  of  indigo ;  for  which  purpose,  the  uniform  of 
the  national  troops  is  blue,  83  also  that  of  the  militia  in  general :  the 
clergy  are  also  allowed  by  the  established  cpst^m  of  the  country, 
to  wear  that  colour ;  and  it  is  generally  adopted,  both  by  the  most 
frugal  and  most  expensive  people:  all^hich  circumstances  operate 
favourably  for  the  ipdigo  planters,  without  any  expence  to  the 
country. 

In  Hindostan  the  indigo-shnib  grows  to  the  height  of  a  goose- 
berry bush^  and  has  a  thick  roun4  head,  but  no  thorns.  'Hie  people 
strip  off  the  leaves,  and  haviyig  laid  them  Ijx  a  heap,  they  \ie  several 
days,  till  they  have  sweated,  and  are  then  put  into  deep  vessels, 
with  a  sufficient  quantity  of  water,  to  which  they  give  their  blue 
tincture.  The  water  is  afterwards  drained  into  broad  shallow  ves- 
sels, made  of  a  kind  of  plaster  of  Paris,  where  the  sun  having  ex- 
haled all  the  moisture^  there  remains  at  bottom  a  hard  dry  c^ke. 
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about  a  quarter  of  an  inch  thick,  which  is  our  indigo.  The  best 
sort  is  brought  from  Biana,  near  Agra,  and  a  coarser  kind  is  made 
near  Amadabad. 

In  the  kingdom  of  Morocco,  the  province  of  Tafilet  produces  in- 
digo which  grows  without  art  or  culture^  and  yields  a  more  vivid 
and  lasting  blue  than  that  produced  in  the  West  Indies. 

[Linn,  Cox,  Barton, 

8HCTION    V. 

Logwood. 
HBmatozylam  campecbiamim.— Linn. 

Thb  campechianum  is  the  only  species  of  the  haematoxylum  hi* 
therto  discovered ;  it  is  a  much  smaller  tree  than  the  guaiacum,  and 
both  the  trunk  and  the  branches  are  extremely  crooked,  and  covered 
with  dark-coloured  rough  bark;  the  smaller  ramifications  are  nu- 
merous, close^  prickly,  or  beset  with  strong  sharp  spines ;  the  leaves 
are  pinnated,  generally  composed  of  four  or  five  pair  of  pinnae,  of 
an  irregular  oval  shape,  obliquely  nerved,  and  obtusely  stauated  at 
the  top ;  the  flowers  grow  in  racemi,  or  in  close  regular  terminal 
spikes,  and  appear  in  March ;  the  calyx  divides  into  6ve  oblong  ob- 
tuse segments,  of  a  brownish  purple  colour ;  the  petals  are  five, 
fNUent,  obtusely  lance-shaped,  and  of  a  reddish  yellow  colour ;  the 
stamina  are  somewhat  hairy,  tapering,  of  unequal  length,  shorter 
Chan  the  corolla,  and  the  anthene  are  small  and  oval ;  the  style  is 
nearly  the  length  of  the  stamina,  and  the  germen  becomes  a  long 
double  valved  pod,  which  contains  many  oblong  compressed,  or 
ftomewhat  kidney -shaped,  seeds. 

This  tree  is  a  native  of  South  America,  and  grows  to  the  highest 
perfection  at  Campeachy,  in  the  Bay  of  Honduras,  whence  the  seeds 
were  brought  to  Jamaica,  in  1715,  with  a  view  of  propagating  it  as 
an  article  of  commercial  export.  And  though  it  does  not  appear 
to  have  answered  this  purpose  so  fully  as  could  have  been  wished, 
y«t  we  are  told  that  in  some  parts  of  the  island,  especially  where 
the  ground  is  swampy,  this  tree,  in  the  course  of  three  years,  will 
riae  to  the  height  of  ten  feet,  and  by  this  quick  and  luxuriant 
growth,  soon  overrun  and  destroy  the  neighbouring  plants  *.    The 

*  In  tome  parts  af  Jamaica,  are  aoch  qnantitiet  of  it,  growing  wild,  as  to  inoom- 
modetbe  laad-bolden  extrenRlj."  Long's  J.  c.  7S4.  He  also  observes,  tbat  *'  It 
mukkm  an  cxoellent  and  bcautifal  fence,  wbieb,  if  kept  properly  Uinmed,  growrso 
•traof  and  thick,  that  nothing  can  break  through,'* 

VOL.  ?.  V 
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logwood  tree  was  first  cultivated  in  Britain  by  Mr.  P.  Miller,  in 
1789*,  who  says,  "  there  are  some  of  these  plants  now  in  Eng- 
land which  are  upwards  of  six  feet  high,  and  as  thriving  as  those  in 
their  native  soil  f ;  but  this  observation  will  not  apply  to  the  pre- 
sent time,  for  we  have  searched  in  vain  for  this  plant  through  most . 
of  the  principal  garden  stoves  in  the  neighbourhood  of  London. 

The  wood  of  this  tree  is  of  a  solid  texture,  and  of  a  dark  red 
colour ;  it  is  imported  into  Europe  principally  as  a  dying  drug,  cut 
into  junks  or  logs  of  about  three  feet  in  length;  of  these  pieces, 
the  largest  and  thickest  are  preferred,  as  being  of  the  deepest  co- 
lour. This  wood  has  a  sweetish  subastringent  taste,  and  no  re- 
markable smell ;  it  gives  a  purplish  red  tincture  both  to  watery  and 
spirituous  infusions ;  but  is  chiefly  used,  and  in  great  quantities^ 
for  dyeing  purple,  and  especially  black  coknirs.  All  the  colours, 
however,  which  can  be  prepared  from  it,  are  of  a  fading  nature ; 
and  cannot  by  any  art  be  made  equally  durable  with  those  pre- 
pared from  some  other  materials.  Black,  though  not  altogether 
a  fixed  colour,  is  the  most  durable  of  the  whole.  Dr.  Lewis 
recommends  it  as  an  ingredient  in  making  ink.  "  In  dyeing 
cloth,*'  says  he>  "  vitriol  and  galls,  in  whatever  proportions  they 
are  used,  produce  only  browns  of  diflerent  shades :  I  have  often 
been  surprised  that  with  these  capital  materiab  of  the  black  dye>  I 
never  could  obtain  any  true  blackness  in  white  cloth,  and  attri^ 
buted  the  failure  to  some  unheeded  mismanagement  in  the  process, 
till  I  found  it  to  be  a  known  fact  among  thie  dyers.  Logwood  is  the 
n^aterial  which  adds  blackness  to  the  vitriol  and  gall  brown;  and 
this  black  dye,  though  not  of  the  most  durable  kind,  is  the  most 
common.  On  blue  cloth  a  good  black  may  be  dyed  by  vitriol  and 
galls  alone ;  but  even  here  an  addition  of  logwood  contributes  not 
a  Ktlle  to  improve  the  colour.'*  Mr.  Delaval,  however,  in  his 
Essay  x>n  Colours,  informs  us,  that,  with  an  infusion  of  galls  and 
iron  filings,  he  not  only  made  an  exceeding  black  and  durable  ink, 
but  also  dyed  linen  cloth  of  a  very  deep  black. 

[Lewis.  Woodvilk.  Wildenow. 
__,__^_^ « 

•  Hort  Kew.  '     • 

t  DictioMry  abridged,  tizth  edition. 
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SBCTION   VI. 

Madder. 

Robia  tinct(»ma.— >LiNK. 

This  is  a  native  of  the  south  of  France,  and  flowers  in  July. 
The  root  is  perennial,  long,  round  Jointed,  beset  with  small  fibres ; 
externally  of  a  bright  red,  but  towards  the  centre  yellowish.  The 
branches  stand  in  pairs  at  the  articulations  of  the  stalks,  and  upon 
their  various  subdivisions  produce  small  terminal  flowers  of  a  yel- 
lowish colour. 

Madder  is  frequently  mentioned  by  the  Greek  writers,  who  em* 
ployed  its  roots  with  the  same  medicinal  intentions  for  which  they 
now  are  recommended  by  most  of  the  modern  writers  on  the  Materia 
Medica.  Our  knowledge  of  the  first  cultivation  of  this  plant  in 
England  is  from  Gerard* ;  and  though  an  extensive  cultivation  of 
Madder  in  Britain  seems  to  promise  considerable  advantage,  both 
to  the  planter  and  to  the  nation,  yet  we  find  that  the  great  quantity 
of  madder  roots  used  here  by  the  dyers  and  calico-printers,  has 
been  for  many  years  almost  wholly  the  growth  and  export  of  Hol- 
landf.  Madder  appears  to  difier  from  other  substances  used  for 
the  purpose  of  dying,  in  having  the  peculiar  property  {  of  tinging 
with  a  florid  red  colour  not  only  the  milk,  urine,  &c.§  but  even 
the  bones  of  those  animals  which  have  fed  upon  it ;  a  circumstance 
which  was  first  noticed  by  Antonius  Mizaldus  ||,  but  not  known  in 
England  till  Mr.  Belchier  published  an  account  of  a  pig  and  a  cock, 

•  Vide  Hort.  Kew. 

f  MiUer  Diet,  io  which  it  also  gtreo  a  full  account  of  the  cultivation  of  this 
plant  Bot  we  are  happy  to  ohterve,  that  hj  ihe  lauilable  endeavoon  of  the 
Society  lior,the  Encouragement  of  Arts,^.  considerable  quantities  of  EagUsh 
■Mdder  have  been  produced,  and  found  as  good  at  least,  if  not  better  than  any 
laiported.    See  Transactions,  p.  10.  rol.  i. 

X  Some  other  plants  of  the  same  natural  order  (stellatse)  have  also  the  effect 
of  tinging  the  bones,  as  the  gallium  moUugo  and  aparine.  Vide  Gnettard  Mem. 
de  I'Ac.  de  Sc  a.  1746  &  1747.  And  the  ralantia  eruciata.  B5hmer  Diss,  de  rad. 
nb.  tinct.  p.  49. 

f  BOhmer  also  found  the  serum  of  the  blood  reddened  by  the  madder.  Diss, 
rad.  mb.  Unct&cp.  is.  And  Lerret  obsenres,  that  it  sometimes  tinged  the 
excretioo  by  the  skin.    Sur  les  Accouchemens,  p.  978. 

II  Bfemorab.  ut.  ac  jacunda  Cent.  7.  Aph.  91.  Lutet.  U66. 
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whose  bones  became  red  by  eating  madder  mixed  with  their  food*  ; 
since  that  time  various  experiments  relating  to  this  subject  have 
been  made,  from  which  it  appears  that  the  colouring  matter  of 
madder  afiects  the  bones  in  a  very  short  time ;  and  that  the  most 
solid,  or  hardest,  part  of  the  bones  first  receives  the  red  colour, 
which  gradually  extends,  eb  extemo,  through  the  whole  osseous 
substance,  while  the  animal  continues  to  take  the  madder ;  and  if 
this  root  be  alternately  intermitted  and  employed  for  a  sufficient 
length  of  time,  and  at  proper  intervals,  the  bones  are  found  to  be 
coloured  in  a  correspondent  number  of  concentric  circles.  Accord- 
ing to  Lewis,  ^^  the  roots  of  madder  have  a  bitterish,  somewhat 
austere  taste,  and  a  slight  smell  not  of  the  agreeable  kind.  They 
impart  to  water  a  dark  red  tincture  ;  to  rectified  spirit,  and  to  dis- 
tilled oils,  a  bright  red ;  both  the  watery  and  spirituous  tinctures 
taste  strongly  of  the  madder  f.'* 

[Hort,  Kewens,  Millar,  Lewis. 

SECTION    VII. 

Copal  I. 
Elsocaiptu  copalhfenis.— Linn. 

The  elasocarpus  genus  comprises  five  species,  of  which  all  arc 
trees,  chiefly  indigenous  to  India  or  Australasia :  the  copal -tree, 
copalliferons,  constitutes  one  of  these,  and  which  is  also  found  in 
Africa  and  America. 

The  resinous  substance,  called  gum  copal,  and  which  is  supposed 
to  be  a  secretion  from  this  tree,  is  imported  from  Guinea,  where  it 
is  found  in  the  sand  on  the  shore.  It  is  of  a  yellow  colour,  faintly 
glistening,  imperfectly  transparent,  and  apt  to  break  with  a  con- 
choidal  fracture.  It  is  tasteless,  and,  when  cold,  inodorous.  It  is 
used  dissolved  in  rectified  spirits  of  wine,  or  other  volatile  solvents, 
both  as  a  varnish,  and  as  an  astringent  medicine.  In  North  Ame- 
rica, the  natives  obtain  a  very  considerable  quantity  of  this  resin 

•  Phil.  Traot.  vol.  zxxix.  p.  387.  &  p.  299.  See  alto  vol.  xli.  Afterwards  ex- 
periments were  prosecuted  by  BazaDOs,  Geoffroy,  Da  Hamel,  Fougerouxy  Bergiua, 
and  others. 

t  Mat.  Med.  p.  546. 

t  For  gom  lac  and  cochineal,  see  the  next  book. 
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from  the  rhu6  copallinum^  but  it  is  of  an  iaferior  quality  to  that 
brought  from  Guinea  and  Spanish  America. 

The  specific  gravity  of  copal  varies  from  1045  to  I -189.  Mr. 
Hatchett  found  it  soluble  in  alkaHs  and  nitric  acid,  with  the  usual 
phsenomena. 

Copal  varnish  used  by  the  English  japanners  is  made  as  follows. 
Four  parts  by  weight  of  copal  in  powder  are  put  into  a  glass  ma- 
trass and  melted.  The  liquid  is  kept  boiling  till  the  fumes  con- 
densed upon  the  point  of  a  tube,  thrust  into  the  matrass,  drop  to 
the  bottom  of  the  liquid  without  occasioning  any  hissing  noise,  as 
water  does.  This  is  a  proof  that  all  the  water  is  dissipated,  and 
the  copal  has  been  long  enough  melted.  One  part  of  boiling  hot 
linseed  oil  (previously  boiled  in  a  retort  without  any  litharge)  is 
now  poured  into  it,  and  well  mixed.  The  matrass  is  then  taken 
off  the  fire,  and  the  liquid,  while  still  hot,  is  mixed  with  about  its 
own  weight  of  oil  of  turpentine.  The  varnish  thus  made  is  trans- 
parent, but  it  has  a  tint  of  yellow,  which  the  japanners  endeavour  to 
conceal  by  giving  the  white  ground  on  which  they  apply  it  a  shade 
of  blue.  It  is  with  this  varnish  that  the  dial  plates  of  clocks  are 
covered,  after  having  been  painted  white. 

A  correspondent  in  the  17th  volume  of  the  Transactions  for  the 
Encouragement  of  Arts,  &c.  informs  us,  that  copal  may  be  dis« 
solved  in  spiriu  of  turpentine  by  the  following  process :  having 
prepared  a  glass  vessel,  of  sufficient  capacity  to  contain  at  least 
four  times  the  quantity  intended  to  be  dissolved,  and  which  should 
be  high  in  proportion  to  its  breadth,  reduce  two  ounces  of  copal  to 
small  pieces,  and  put  them  into  the  vessel.    Mix  a  pint  of  spirit  of 
turpentine  with  one-eighth  of  spirit  of  sal  ammoniac ;  shake  them 
well  together;  pour  them  on  the  powder,  cork  the  glass,  and  tie  it 
over  with  a  string  or  wire,  making  a  small  hole  through  the  cork. 
Set  the  glass  in  a  sand  heat,  so  regulated  as  to  make  the  contents 
boil  as  quickly  as  possible ;  but  so  gently,  that  the  bubbles  may  be 
counted  as  they  ascend  from  the  bottom.    The  same  heat  must  be 
kept  up  exactly,  till  the  solution  is  complete.    It  requires  the  most 
accurate  attention  to  succeed  in  this  operation ;  for,  if  the  heat 
abate,  or  the  spirits  boil  quicker  than  is  directed,  the  solution  will 
be  impeded,  and  it  will  afterwards  be  in  vain  to  proceed  with  the 
same  materials;  but,  if  properly  managed,  the  spirit  of  sal  ammo- 
niac will  be  seen  gradually  to  descend  from  the  mixlure,  and  at- 
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t^ck  the  copal,  whtcb  swells  and  dissolves,  except  a  very  smail 
quantity.  It  is  of  much  consequence  that  the  vessel  should  not  be 
opened  till  some  time  after  the  Hquid  has  become  perfectly  cool ; 
as  it  frequently  happens  thai  the  whole  of  the  contents  are  blown 
with  violence  against  the  ceiling.  The  spirit  of  turpentine  should 
be  of  the  best  quality. 

Mr.  Sheldrake  has  lately  favoured  the  public  with  another  and 
easier  method  of  dissolving  copal.  This  method  is  as  follows  ^ 
Provide  a  strong  vessel  made  of  tin  or  other  metal ;  it  should  be 
shaped  like  a  wine  bottle,  and  capable  of  holding  two<|ttarts;  it 
will  be  convenient  to  have  a  handle  strongly  rhretted  to  the  neck  ; 
the  neck  should  be  long,  and  have  a  cork  fitted  to  the  mouth,  but 
a  notch  or  small  hole  made  in  the  cork ;  that,  when  the  spirit  m 
expanded  by  heat,  a  raoall  portion  may  force  its  w^  tkrough  the 
hole,  and  thus  prevent  the  vessel  fVom  bursting.  Dissolve  half  an 
ounce  of  camphor  in  a  quart  of  spirit  of  turpentine,  and  put  it  into 
the  vessel ;  take  a  piece  of  copal  the  size  of  a  large  walnut,  reduce 
it  to  a  coarse  powder  or  very  small  pieces;  put  them  ttito  the  tin 
bottle,  fasten  the  cork  down  with  a  wire,  and  set  it,  as  quick  at 
possible,  upon  a  fire  so  brisk  as  to  make  the  spirit  boil  almost  im- 
mediately ;  then  keep  it  boiling  very  gently  for  about  an  hour> 
when  so  much  of  the  copal  will  be  dissolved  as  will  make  a  very 
good  varnish ;  or,  if  the  operation  has  been  properly  begun,  but 
enough  of  copal  has  not  been  dissolved,  it  may  be  again  put  on 
the  fire,  and  by  boiling  it  slowly  for  a  longer  time,  it  may  be  at 
last  brought  to  the  consistence  desired. 

[PkiL  Trans.  Arts.  Comfnerct,  Sfc.  Pantol. 

SSCTION    VIII. 

Gum  Arabic, 

Mimosa  Nilotica*. — MoTis. 

Th£  nilotica,  or  true  Egyptian  acacia,  from  which  this  vegetable 
article  is  chiefly  obtained,  rises  to  fourteen  or  sixteen  feet  in 
height.  The  fruit  is  a  long  pod,  resembling  that  of  the  lupin,  and 
contains  many  flatlish  brown  seeds.  It  is  a  native  of  Arabia  and 
Egypt,  and  flowers  in  July.     Althougii  the  mimosa  nilotica  grows 

♦  Acacia  rera.— >Wildbn. 
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ID  great  abundance  over  the  vast  extent  of  Africa,  yet  gum  arabic 
is  produced  chiefly  by  those  trees  which  are  situated  near  the  equa- 
torial regions;  and  we  are  told  that  in  Lower  Egypt  the  solar  heat 
is  never  sufficiently  intense  for  this  purpose.  The  gum  exudes  in 
a  liquid  state  from  the  bark  of  the  tree^  in  a  similar  manner  to  the 
gum  which  is  often  produced  upon  the  cherry-trees,  &c.  in  this 
country  ;  and  by  exposure  to  the  air  it  soon  acquires  solidity  and 
hardness.  In  Senegal  the  gum  begins  to  flow  when  the  tree  first 
open  its  flowers;  and  continues  during  the  rainy  season  till  the 
month  of  December,  when  it  is  collected  for  the  first  time.  Ano- 
ther collection  of  the  gum  is  made  in  the  month  of  March,  from 
incisions  in  the  bark,  which  the  extreme  dryness  of  the  air  at  that 
time  is  said  to  render  necessary.  Gum  arabic  is  now  usually  im> 
ported  into  England  from  Barbary,  in  large  casks  or  hogsheads. 
The  common  appearance  of  this  gum  is  well  known  ;  and  the  va- 
rious figures  which  it  assumes  seem  to  depend  upon  a  variety  of 
accidental  circumstances  attending  its  transudation  and  concretion. 
Gum  arabic  of  a  pale  yellowish  colour  is  most  esteemed ;  on  the 
contrary,  those  pieces  which  are  large,  rough,  of  roundish  figure, 
and  of  a  brownish  or  reddish  hue,  are  found  to  be  less  pure,  and 
are  said  to  be  produced  from  a  different  species  of  mimosa;  but 
the  Arabian  and  Egyptian  gum  is  commonly  intermixed  with  pieces 
of  this  kind,  similar  to  that  which  comes  from  the  coast  of  Africa 
near  the  river  Senegal. 

Gum  arabic  does  not  admit  of  solution  by  spirit  or  oil ;  but  in 
twice  its  quantity  of  water  it  dissolves  into  a  mucilaginous  fluid,  of 
the  consistence  of  a  thick  syrup. 

[LabaL  MuUs,  Wildenow, 

SBCTION    IX. 

EUutic  Gum.     Caoutchouc  or  Indian  Rubber. 

SipboDia  Elatticaw-^LiNN. 

The  caoutchouc,  elastic  gum,  or  Indian  rubber,  is  obtained 
chiefly  from  the  siphonia,  a  genus  that  possesses  but  one  known  spe- 
cies, the  clattica,  a  tall  tree,  indigenous  to  Guiana,  and  other  parts 
of  South  America.  It  is  possessed  of  the  most  singular  properties : 
no  substance  is  yet  known  which  is  endued  in  50  great  a  degree 
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with  the  united  powers  of  flexibility  and  elasticity ;  and  it  is  fur* 
ther  remarkable,  as  being  capable,  notwithstanding  its  softness^  of 
.  resisting  the  action  of  very  active  menstrua.     Of  this  extraordinary 
production  very  little  was  known  seventy  years  ago.    In   1736, 
M.  de  la  Condamine,  who  accompanied  the  French  academicians 
to  South  America,  to  measure  a  degree  of  the  meridian,  sent  a 
paper  on  the  subject  of  caoutchouc  to  the  French  Academy.   From 
his  account  we  learn  that  the  juice  oozes  out,  under  the  form  of  a 
vegetable  milk,  from  incisions  made  in  the  tree;  and  that  it  is 
gathered  chieQy  in  the  time  of  rain,  because,  though  it  may  be  col- 
lected at  all  tildes,  it  flows  then  most  abundantly.     It  thickens  and 
hardejM  gradually  on  exposure  to  the  air;  and  as  soon  as  it  acquires 
ji-solid  consistence,  it  becomes  extremely  flexible  and  elastic.    The 
Indians  make  boots  of  it,  which  water  cannot  penetrate,  and  which, 
when  smoked,  have  the  appearance  of  real  leather.     Bottles  are 
also  made  of  it,  to  the  necks  of  which  are  fastened  hollow  reeds, 
so  that  the  liquor  contained  in  them  may  be  squirted  through  the 
reeds  or  pipes  by  pressure :  one  of  these  filled  with  water  is  always 
presented  to  each  of  the  guests  at  their  entertainments,  who  never 
fail  to  make  use  of  it  before  eating.     Flambeaux  are  likewi^  made 
of  this  substance ;  they  give  a  beautiful  light,  and  emit  no  unplea- 
sant smell :  a  torch  an  inch  and  a  half  in  diameter  and  two  ieel 
long  will  burn  twelve  hours.    A  kind  of  cloth  b  also  prepared 
from  it,  which  the  inhabitants  of  Quito  apply  to  the  same  purpose 
as  our  oil-cluth.    The  form  in  which  it  usually  comes  to  us  is  s<mie- 
thing  resembling  bottles ;  but  it  will  take  any  other  shape  that  may 
be  desired,  by  covering  moulds  of  clay  with  the  juice;  and,  as  one 
layer  of  it  becomes  dry,  adding  others  until  it  is  of  the  proper  thick- 
ness :  it  is  then  held  over  a  strong  smoke  of  vegetables  on  fire,  by 
which  it  is  hardened  into  the  texture  and  appearance  of  leather; 
and  before  the  finishing,  while  yet  sofl,  it  is  capable  of  receiving  any 
impression  on  the  outside,  which  it  afterwards  retains.    When  the 
whole  is  done,  the  inside  mould  is  picked  out. 

Of  the  trees  yielding  this  singular  substance,  those  growing  along 
the  banks  of  the  river  of  the  Amazons  are  described  by  M.  Conda- 
mine  as  attaining  a  very  great  height ;  being  at  the  same  time  per- 
fectly straight,  and  having  no  branches  except  at  the  top,  which  is 
but  smalt  covering  usually  no  more  than  a  circumference  of  ten 
feet.     Its  leaves  bear  bome  resemblance  to  those  of  the  manioc ; 
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they  are  green  on  the  upper  part,  and  white  beneath.  The  seeds 
are  three  in  number,  and  contained  in  a  pod,  resembling  those  of 
the  palma  Chrisli ;  and  in  each  of  them  there  is  a  kernel,  which 
being  stripped  and  boiled  in  water  produces  a  thick  oil  or  fat,  an- 
swering the  purposes  of  butter  in  the  cookery  of  that  country.  A  si- 
milar juice  was  obtained  by  M.  Poivre  some  years  ago,  from  a  tree 
in  the  isle  of  France;  and  various  milky  juices  of  nearly  the  same 
properties  have  been  extracted  from  other  plants,  as  the  cecropia 
peltata,  the  ficus  Indica,  religiosa,  &c. 

In  the  fifth  volume  of  the  Asiatic  Researches,  Mr.  Howison  has 
given  an  account  of  a  tree  which  he  discovered  in  Prince  of  Wales's 
island ;  and  from  which  he  obtained  caoutchouc,  in  almost  every 
respect,  exactly  similar  to  that  which  we  receive  from  America. 
This  tree  Mr.  Howison  denominated  the  elastic  gum  vine ;  but  Dr. 
Roxburgh,  who  procured  specimens  of  it  from  Sumatra,  and  whose 
botanical  description  of  it  appears  in  the  volume  just  referred  to, 
has  classed  it  under  the  name  of  urceola  elastica.  Those  who  have 
not  an  opportunity  of  consulting  the  Asiatic  Researches,  may  find 
these  papers  in  the  Philosophical  Magazine,  vol.  vi.  Both  these 
gentlemen  have  examined  this  East  India  plant,  its  juice,  and  the 
caoutchouc  formed  by  it ;  and  they  concur  in  ascertaining  its  ana« 
logy  to  the  American  production.  Mr.  Howison  observes  that  the 
milk  runs  but  slowly  from  incisions  in  the  bark,  it  being  full  em- 
ployment for  one  person  to  collect  a  quart  in  two  days.  A  much 
more  expeditious  mode,  but  ruinous  to  the  vine,  is  cutting  it  in 
lengths  of  about  two  feet,  and  placing  under  both  ends  vessels  to 
receive  the  milk.  The  best  is  always  procured  from  the  oldest 
vines ;  and  is  oflen  obtained  in  a  consistence  equal  to  thick  cream^ 
and  which  will  yield  twt^thirds  of  its  own  weight  in  caoutchouc. 
The  chemical  properties  of  this  milk  were  found  strikingly  to  re- 
semble those  of  animal  milk.  A  number  of  other  very  curious  par- 
ticulars, which  our  limits  will  not  permit  us  to  insert,  are  detailed 
in  the  interesting  communications  to  which  we  have  already  re- 
ferred. 

The  chemical  properties  of  caoutchouc,  as  far  as  they  have  been 
ascertained,  are  principally  as  follow.  It  is  softened  by  heat,  an4 
at  length  melts,  swelling  up,  and  emitting  an  unpleasant  odour :  on 
cooling  again,  it  remains  adhesive,  acquires  the  consistence  of  tar, 
and  never  recovers  its  former  elasticity.     It  yields  on  distillation 
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carbonic  acid  gas,  hydrogen  gas,  an  empyreumatic  oil,  and  amino* 
nia ;  the  residue  is  a  trifling  quantity  of  coaly  matter-  It  may  be 
dissolved  by  heat  in  fat  oils,  and  will  combing  also  with  heated 
wax.  Dr.  Roxburgh  dissolved  it  in  cajeput  oil.  Exposure  to  the 
air  does  not^flfect  this  substance ;  and  it  is  not  soluble  in  either  wa- 
ter, or  alcohol :  but  if  it  be  boiled  in  water,  the  extraneous  matter 
near  its  surface  u  carried  off,  and  two  or  more  pieces  of  it  may  then 
be  joined  together  by  mere  pressure.  It  is  completely  soluble  in 
ether,  if  the  ether  be  previously  washed  in  water ;  and  as  the  caout- 
chouc remains  unaltered  on  the  evaporation  of  the  ether,  this  solu- 
tion may  be  employed  to  form  it  into  any  shape  desired,  though  it  is 
too  expensive  for  common  use.  A  more  simple  method  of  forming 
tubes  of  it  is  to  split  a  piece  of  cane,  and  between  the  pieces  intro- 
duce a  slip  of  whalebone :  if  the  caoutchouc  be  then  cut  into  slips 
and  twisted  closely  round  the  cane,  and  heat  be  applied,  the  whole 
will  unite  into  one  piece  or  tube,  from  which  the  whalebone  and  the 
cane  may  easily  be  separated.  Some  wind  a  thread  round  the 
caoutchouc,  when  twisted  round  the  cane,  for  the  purpose  of  uniting 
the  joinings,  and  apply  the  heat  of  boiling  water.  Caoutchouc  is 
also  soluble  in  rectified  petroleum;  which,  in  like  manner  with 
ether,  leaves  it  unaltered  ou  evaporation.  It  has  been  thought  to 
be  insoluble  in  alkalies ;  but  Dr.  Thomson  proved  the  contrary  by 
accidentally  dissolving  it  in  ammonaical  gas.  Several  of  the  acids 
act  upon  it,  as  the  sulphuric  and  the  nitric ;  but  others  do  not,  as 
the  muriatic.    The  specific  gravity  of  caoutchouc  is  0*93S5. 

The  very  ingenious  Mr.  John  Gough  of  Middleshaw,  near  Ken- 
dal, has  made  some  interesting  experiments  upon  caoutchouc,  from 
which  it  appears  that  if  a  thong  of  this  substance  be  put  into  warm 
water  till  it  becomes  quite  pliant,  and  then  applied  to  the  lips  to 
estimate  its  temperature;  and  if  it  be  then  removed,  stretched  for- 
cibly, and  brought  again  to  the  lips,  while  extended ;  a  very  sensible 
increase  of  temperature  will  be  perceived,  which,  however,  will 
immediately  sink  on  allowing  it  to  return  to  its  former  state.  It 
appears  also  that  if  the  thong  be  plunged  into  cold  water  immedi- 
ately upon  being  stretched  and  held  there,  it  will  be  found  to  have 
lost  much  of  its  contractile  power,  for  it  will  not  on  letting  go  one 
end  return  to  its  former  dimensions ;  but  if  it  be  placed  in  warm 
water,  or  held  some  time  in  the  warm  hand,  it  will  re^acquire  its 
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elastic  properties^  thus  afibrding  an  analogy  to  the  influence  of  heat 
in  promoting  the  ductility  of  metals. 

The  chief  uses  to  which  caoutchouc  is  applied  in  this  country 
are,  Ist,  The  rubbing  out  of  black-lead  marks,  by  which  it  is  uni- 
versally known,  and  from  which  its  ftame  of  Indian  rubber  is  de- 
rived. 2nd,  The  formation,  by  means  of  turpentine  or  linseed  oil, 
of  a  varnish  for  air  ballooBs.  Sdly,  It  supplies  the  surgeon  with 
flexible  syringes,  catheters,  and  bougies;  and  the  chemist  with 
flexible  tubes  to  gassometers  and  other  apparatus.  And,  lastly, 
Mr.  Howison  has  shewn  that  cloth  of  all  kinds  may  be  made  impe- 
netrable to  water  by  impregnating  it  vith  the  fresh  juice ;  and  that 
boots,  gloves,  &c.  made  of  cloth  thus  prepared,  which  may  be  join- 
ed without  sewing,  by  only  moistening  the  edges  with  the  juice,  aie 
more  durable  and  retain  their  shape  better  than  those  made  of  pure 
caoutchouc.  If  more  of  this  juice  could  be  obtained,  there  is  no 
doubt  that  it  might  be  applied  to  a  great  variety  of  valuable  and 
important  purposes. 

There  are,  however,  various  other  plants,  from  which  the  elas* 
tic  gum  may  be  obtained  in  smaller  quantities.  Dr.  Barton  men- 
tions several  in  America;  and  Mr.  Woodcock,  of  Islington,  has 
found  it  in  some  of  the  esclipias  genus,  especially  a  vincetoxicum, 
and  a  fruticosa*. 

[Editor. 

*  There  is  a  carious  mineral  substance  called  mineral  caontcbonc  found  in  the 
spar  mine,  near  CastleUm  in  Derbyshire,  and  which  bears  in  many  of  its  properties 
a  resemblance  to  the  vegetable  caoutchooc  described  above.  It  was  thought,  says 
F.  St.  Fond,  an  astonishing  circumstance,  that  a  substance  which  distils  from  exotic 
trees,  which  grow  in  the  torrid  sone,  should  be  found  between  strata  of  aigillaceous 
schist  19  the  bosom  of  the  mountains  in  the  northern  part  of  England.  The  depth 
at  which  this  mineral  has  been  found  is  not  less  than  four  hundred  and  fifty  feet 
below  the  upper  stratum.  There  appear  to  be  two  species  of  it,  the  elastic  or  com- 
pressible, and  the  solid  or  brittle  ;  and  several  varieties  of  each.  See  Maw's  Mine- 
ralogy of  Derbyshira ;  and  the  memoir  of  Faiqas-Saint-Fond,  in  Phil.  Mag.  vol. 
XT.  995. 
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SECTION   X, 

Teak-tree. 
Tcctonia  graDdU.— RoxB. 

This  valuable  timber  tree,  the  glory  of  India,  rises  very  tall,  with 
a  vast  trunk,  and  is  the  only  Indian  wood  which  the  termes  fatule, 
or  white  anf*^,  will  not  touch. 

The  teak  is  the  oak  of  the  Eastern  world,  indigenous  in  Pegu, 
Hindostan,  Malaga,  and  most  of  the  oriental  countries ;  and,  like 
the  oak  in  Europe,  employed  very  generally  for  ship-building,  and 
all  inland  purposes,  when  a  strong  and  durable  wood  is  required. 
From  the  excellent  properties  of  this  timber,  and  the  peculiar  soil 
and  climate  which  it  demands,  the  patriotic  Society  of  Arts,  Com- 
merce, and  Manufactures  have  lately  expressed  their  opinion,  that 
it  may  be  successfully  cultivated  in  our  West  Indian  and  African 
settlements,  and  have  consequently  recommended  a  trial  to  that 
effect. 

The  best  account  of  the  teak-tree  that  we  have  yet  met  with  is 
the  following  of  Dr.  Roxburgh,  of  Calcutta,  whose  botanical 
activity  is  well  known  to  every  one.  We  extract  it  from  the  Trans- 
actions of  the  Society  of  Arts,  &c. 

''  The  timber  of  the  teak-tree  is  in  India  what  the  oak  is  in  Eng-' 
land  :  it  is,  however,  unnecessary  to  enlarge  on  their  comparative 
value,  because  oak  will  not  grow  in  India.  Our  attention  ought 
therefore  to  be  confined  to  teak  alone ;  not  only  as  being  by  far  the 
best  wood  we  yet  know  of  in  this  country  for  ship-building,  but 
also  for  the  house  carpenter,  and  almost  every  other  work  where 
strong,  durable,  easily- wrought,  light  wood  is  required.  The 
advantages  to  be  derived  from  the  cultivation  of  so  valuable  a  tree, 
where  nature  has  not  bestowed  it,  must  therefore  be  obvious  to  every 
one ;  particularly  in  Bengal,  where  it  grows  well,  and  the  demand 
is  so  great.    The  teak-tree  is  a  native  of  Pegu. 

"  Government,  sensible  of  what  is  here  stated,  have  long 
given  every  possible  encouragement  for  an  extensive  propagation. 
But  to  render  it  still  more  general,  the  native  land-holders  must 

*  See  the  ensuing  book,  for  the  singular  properties  of  this  insect. 
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be  made  sensible  of  the  advantage  they  may  expect  to  derive  from 
large  plantations  thereof. 

''  The  growth  of  the  tree  is  rapid,  and  at  all  ages  the  wood  (from 
various  experiments)  appc^ars  excellent.  Some  trees  in  the  Ho- 
nourable Company's  Botanic  Garden^  brought  from  the  Rajah- 
mundry  Circar,  in  1787,  were,  in  1804,  from  three  to  upwards  of 
four  feet  in  girth,  at  three  and  a  half  feet  above  ground,  and  high 
in  proportion.  These  plants  were  about  twelve  months  ok)  when 
sent  from  the  coast,  so  that  their  present  age  is  about  seventeen 
years.  A  tree  promising  so  much  advantage,  in  60  short  a  space, 
compared  to  what  the  oak  requires  in  England  to  become  service- 
able in  the  marine  yard,  makes  it  highly  worthy  of  every  attention 
and  encouragement.  A  few  observations  on  rearing  the  plants 
from  the  seed  seem  necessary,  as  I  have  often  known  seeds  from 
the  same  tree  succeed  with  one  person,  and  totally  fail  with 
another. 

"  The  nut  in  which  the  seeds  are  lodged  is  exceeding  hard,  con- 
tains four  cells,  and  in  each  is  lodged  a  single  small  seed.  It  has 
been  ascertained,  that  they  perfectly  retain  their  vegetating  power 
in  the  growth,  even  as  far  as  eighteen  months;  however,  it  is 
advisable  to  sow  them  about  the  beginning  of  the  first  periodical 
rains,  or  north-westers,  after  they  are  taken  ripe  from  the  tree  in 
October.  If  sown  about  this  period,  or  rather  before  than  after, 
in  well  shaded  beds,  about  an  inch  asunder,  and  covered  with 
about  a  quarter  of  an  inch  of  earth,  with  a  little  rotten  straw  or 
grass  spread  over  the  earth,  to  keep  the  beds  in  an  uniform  state 
of  humidity,  by  gentle  waterings,  should  the  weather  prove  dry ; 
most  of  the  nuts  will  be  found  to  produce  from  one  to  four  plants, 
in  from  four  to  eight  weeks.  However,  it  sometimes  happens,  that 
many  will  remain  in  the  ground  until  the  commencement  of  the 
second  rains,  nay  even  of  the  third  ;  however  this  is  rare ;  yet  it 
will  be  advisable  to  sow  the  seed  on  a  spot  that  can  be  spared,  at 
least  until  the  rains  of  the  second  season  are  well  advanced :  by 
not  attending  to  this  circumstance,  many  have  thought  the  seed 
bad,  consequently  caused  the  ground  to  be  dug  up  for  other  pur- 
poaes. 

**  The  plants,  when  they  first  make  their  appearance,  are  very 
small,  scarce  so  large  as  a  cabbage  plant  when  it  first  springs  from 
the  earth;  their  growth  is,  however^  rapid.    When  they  are  about 
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one  or  two  inches  hi<;^h,  they  oii^ht  to  be  transplanted  into  other 
beds,  at  the  distance  of  about  six  inches  from  each  other,  there  to 
retnain  until  the  beginning  of  the  next  year's  rains,  when  they  are 
to  be  planted  out  to  where  they  are  to  remain ;  or  they  may,  when 
from  two  to  four  inches  high,  be  planted  out  at  once  to  where  they 
are  to  grow ;  and  it  is  not  perfectly  clear  but  by  so  doing  they  suc- 
ceed better ;  as  in  taking  up  plants  of  any  considerable  size,  say 
from  one  to  two  or  more  feel  high,  the  roots  are  rery  apt  to  be  in- 
jured, particullrly  the  sap  root,  which  retards  their  growth  much, 
nay  often  kills  them. 

"  About  Calcutta  they  thrive  luxuriantly  in  most  places  where 
they  have  been  tried,  and  any  tolerable  degree  of  care  taken  of 
them ;  so  that  the  only  observations  which  seem  necessary  to  be 
made  on  this  head,  are  to  avoid  sowing  the  seed,  or  planting  in 
such  places  as  are  low,  or  subject  to  be  inundated ;  to  keep  them 
clear  from  weeds,  and  sparingly  watered  during  dry  weather,  for 
the  first  year  only.  In  a  good  soil,  not  much  overrun  with  that 
coarse  white-flowcted  grass,  called  by  the  natives  woola  (saccha- 
rum),  they  will  scarce  require  any  care  whatever,  after  the  first  six 
months,  from  the  time  of  being  planted  out  where  they  are  to  stand. 
They  will  then  be  about  eighteen  months  ok),  supposing  them  to 
have  been  transplanted  twice,  and  in  that  time  they  wiil»  in  general, 
be  from  five  to  ten  feet  high,  according  as  the  soil  ts  favourable,  and 
out  of  aH  danger,  except  from  north-westers. 

"  With  respect  to  the  distance  at  which  plants  ought  to  stand  in 
plantations^  every  one's  judgment  can  direct.  The  oak  requires 
a  great  space,  as  the  crooked  parts  thereof  are  the  most  valuable, 
and  required  for  the  knees  and  other  cun'ed  timber  in  ship-build- 
ing; but  teak  is  naturally  a  straight- grained  tree,  and  only  used 
in  Bengal,  or  at  least  in  general,  for  the  straight  work ;  sissoo 
being  commonly  employed  for  knees,  and  other  crooked  timber ; 
hence  it  may  be  concluded,  that  the  straighter  the  teak  trees  grow, 
the  more  eligible  for  every  purpose  for  which  this  timber  is  gene- 
rally employed  in  Bengal.  They  do  not,  therefore,  require  to  be 
planted  at  a  great  distance ;  suppose  from  six  to  ten  feet,  in  quin- 
cunx order ;  by  being  so  close  they  grow  straighten  and  protect 
one  another  while  young,  which  is  particularly  wanted  where 
violent  gttsts  of  wind,  such  as  our  north  ^westers,  prevail.  When 
the  trees  grow  up,  they  can  be  thinned  out  to  advantage,  as  the 
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timber  of  the  young  trees  will  answer  for  a  variety  of  uses.  The 
seed  of  this  tree  we  have  now  in  such  abundam:e  as  to  render  a  few 
hundred  planU,  in  the  hundred  biggahs,  of  little  or  no  importance  j 
and  if  the  ground  on  which  they  are  planted  is  not  of  the  best  sort, 
the  more  necessity  there  is  for  planting  c\o6e," 

[Pantalog,  Roxburgh.  Trans.  Arts.  Commerce,  ^c. 

S£CTION   XI. 

Tobacco, 
Niootiana  Tabaccam.— -Linn. 

This  well  known  plant  was  first  imported  into  Europe  about  the 
middle  of  the  sixteenth  century,  by  Hernandez  de  Toledo,  who  sent 
it  to  Spain  and  Portugal,  at  which  time  M.  Nicot  was  residing  at 
the  court  of  Lisbon,  as  ambassador  from  Francis  II. ;  in  conse- 
quence of  which  he  carried  the  tobacco  plant  with  him  into  France, 
in  1560,  and  presented  it  to  Catherine  de  Medicis,  as  a  production 
of  the  new  world.  From  the  name  of  the  Ambassador  it  was  called 
Nicotiana.  It  appears  from  Lobel,  that  this  plant  was  cultivated  in 
BriUin  previous  to  the  year  1570 ;  and  the  introduction  of  the  cus* 
torn  of  smoking  it  in  England  is  ascribed  to  Sir  Walter  Raleigh. 
The  cultivation  of  tobacco  is  now  common  to  various  parts  of  the 
globe;  though  prohibited  by  the  laws  of  this  country,  still  the  ma- 
nafacture  of  it  forms  no  inconsiderable  branch  of  commerce^  The 
▼olgar  name  of  tobacco  it  has  obtained  from  Tobaco,  a  province  of 
Yucatan,  in  South  America,  where  it  was  first  discovered. 

There  are  two  varieties  of  that  species  of  nicotiana  which  iscuU 
tivated  for  common  use;  and  which  are  distinguished  by  the  names 
of  Oronokoe,  and  sweet-scented  tobacco.  They  difier  from  each 
other  in  the  figure  of  their  leaves ;  those  of  the  former  being  longer 
and  narrower  than  the  latter.  They  are  tall  herbaceous  plants, 
growing  erect,  with  fine  foliage,  and  rising  with  a  strong  stem  from 
six  to  nine  feet  high.  The  stalk,  near  the  root,  is  upwards  of  an 
inch  in  diameUr,  and  surrounded  with  a  kind  of  hairy  or  velvet  clam- 
my substance,  of  a  yellowish-green  colour.  The  leaves  are  rather 
of  a  deeper  green,  and  grow  alternately  at  the  distance  of  two  or 
three  inches  from  each  other.  They  are  oblong,  of  a  spear-shaped 
oval,  and  simple ;  the  largest  about  twenty  inches  long,  but  decreas- 
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tng  in  size  as  they  ascead,  till  they  come  to  be  only  ten  inches  long, 
and  about  half  as  broad.  The  face  of  the  leaves  is  much  corru- 
gated, like  those  of  spinach  when  full  ripe.  Before  they  come  to 
maturity,  when  they  are  about  five  or  six  inches  long,  the  leaves 
are  generally  of  a  full  green,  and  rather  smooth ;  but  as  they  in- 
crease in  size,  they  become  rougher^  and  acquire  a  yellowish  cast. 
The  stem  and  branches  are  terminated  by  large  bunches  of  flowers, 
collected  into  clusters,  of  a  delicate  red ;  the  edges,  when  full  blown, 
inclining  to  a  pale  purple.  They  continue  in  succession  till  the 
end  of  the  summer ;  when  they  are  succeeded  by  seeds  of  a  brown 
colour,  and  kidney-shaped.  These  are  very  small,  each  capsule 
containing  about  1000 ;  and  the  whole  produce  of  a  single  plant  is 
reckoned  at  about  350,000.  The  seeds  ripen  in  the  month  of  Sep- 
tember. 

Mr.  Carver  informs  us,  that  the  Oronokoe,  or,  as  it  is  called, 
the  long  Virginia  tobacco,  is  the  kind  best  suited  for  bearing  the 
rigour  of  a  northern  climate ;  the  strength,  as  well  as  the  scent, 
of  the  leaves,  being  greater  than  that  of  the  other.  The  sweet- 
scented  sort  flourishes  most  in  a  sandy  soil,  and  in  a  warm  climate, 
where  it  greatly  exceeds  the  former  in  the  celerity  of  its  growth ; 
and  is  likewise,  as  its  name  intimates,  much  more  mild  and  plea- 
sant. 

Culture. — Tobacco  thrives  best  in  a  warm,  kindly,  rich  soil, 
that  is  not  subject  to  be  overrun  by  weeds.  In  Virginia  the  soil 
in  which  it  thrives  best  is  warm,  light,  and  inclining  to  be  sandy ; 
and  therefore  if  the  plant  is  to  be  cultivated  in  Britain,  it  ought  to 
be  planted  in  a  soil  as  nearly  of  the  same  kind  as  possible.  Other 
kinds  of  soil  might  probably  be  brought  to  suit  it,  by  a  mixture  of 
proper  manure;  but  we  must  remember,  that  whatever  manure  is 
made  use  of  must  be  thoroughly  incorporated  with  the  soil.  The 
best  situation  for  a  tobacco-plantation  is  the  southern  declivity  of 
a  hill,  rather  gradual  than  abrupt,  or  a  spot  that  is  sheltered  from 
the  north  winds ;  but  at  the  same  time  it  is  necessary  that  the  plants 
ei\joy  a  free  air;  for  without  that  they  will  not  prosper. 

Having  sown  the  seed,  on  the  least  apprehension  of  a  froet  aAer 
the  plants  appear,  it  will  be  necessary  to  spread  mats  over  the 
beds,  a  little  elevated  from  the  ground  by  poles  laid  across,  that 
they  may  not  be  crushed.  When  the  tobacco  has  risen  to  the 
height  of  more  than  two  feet,  it  commonly  begins  to  put  forth  the 
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branches  on  which  the  flowere  and  seeds  are  produced^  but  as  this 
ezpansioD,  if  suffered  to  take  place,  would  drain  the  nutriment  from 
the  leaves,  which  are  the  most  valuable  part^  and  thereby  lessen  their 
size  and  efficacy,  it  becomes  needful  at  this  stage  to  nip  off  the  ex- 
tremity of  the  stalk,  to  prevent  its  growing  higher.  In  sQme  climates 
the  top  is  commonly  cut  off  when  the  plant  has  iifleen  leaves :  but 
if  the  tobacco  is  intended  to  be  a  little  stronger  than  usual,  this  is 
done  when  it  has  only  thirteen. 

The  apparent  signs  of  maturity  are  these :  the  leaves  as  they  ap- 
proach a  state  of  ripeness,  become  more  corrugated  or  rough :  and 
when  fully  ripe  appear  mottled,  with  yellowish  spots  on  the  raised 
parts;  whilst  the  cavities  retain  their  usual  green  colour. 

Tobacco  is  subject  to  be  destroyed  by  a  worm ;  and  without 
proper  care  to  exterminate  this  enemy,  a  whole  field  of  plants  may 
soon  be  lost.  This  animal  is  of  the  horned  species,  and  appears  to 
be  peculiar  to  the  tobacco-plant;  so  that  in  many  parts  of  America 
it  is  distinguished  by  the  name  of  the  tobacco-worm.  In  what 
manner  it  is  first  produced^  or  how  propagated,  is  unknown  :  but 
it  is  not  discernible  till  the  plants  have  attained  about  half  their 
height,  and  then  appears  to  be  nearly  as  large  as  a  gnat  Soon 
after  this  it  lengthens  into  a  worm ;  and  by  degrees  increases  in 
magnitude  to  the  bigness  of  a  man's  finger.  In  shape  it  is  regular 
from  its  head  to  its  tail,  without  any  diminution  at  either  extre- 
mity. The  colour  of  its  skin  is,  in  general,  green,  interspersed 
with  several  spots  of  a  yellowish  white ;  and  the  whole  covered 
with  a  short  hair  scarcely  (o  be  discerned.  These  worms  are  found 
the  most  predominant  during  the  end  of  July  and  the  beginning  of 
Aogost ;  at  which  time  the  plants  must  be  particularly  attended  to, 
and  every  leaf  carefully  searched.  As  soon  as  a  wound  is  discovered 
(and  it  will  not  be  long  before  it  is  perceptible,)  care  must  be  Uken 
to  destroy  the  cause  of  it,  which  will  be  found  near  it,  and  from  its 
uoaubftantial  texture  may  easily  be  crushed. 

When  the  tobacco  is  fit  for  being  gathered,  on  the  first  morning 
that  promises  a  fair  day,  before  the  sun  is  risen,  take  an  axe,  or  a 
long  knife,  and  hokling  the  stalk  near  the  top  with  one  hand, 
•ever  it  from  its  root  with  the  other,  as  low  as  possible.  Lay  it 
gently  on  the  ground,  taking  care  not  to  break  off  the  leaves,  and 
tbere  let  it  remain  exposed  to  the  rays  of  the  sun  throughout  the 
day^  or  until  the  leaves,  according,  to  the  American  expression, 
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are  entirely  wilted ;  that  is,  till  they  become  limper,  and  will  bend 
any  way  without  breaking.  But  if  the  weather  should  prove  rainy> 
without  any  intervals  of  sunshine,  and  the  plants  appear  to  be  fully 
ripe,  they  must  be  housed  immediately.  This  most  be  done,  how- 
ever, with  great  care,  that  the  leaves,  which  arc  in  this  state  very 
briUle,  may  not  be  broken.  They  are  next  to  be  placed  under 
proper  shelter,  either  in  a  bam  or  covered  hovel,  where  they  cannot 
be  affected  by  rain,  or  too  much  air,  thinly  scattered  on  the  floor; 
and  if  the  sun  does  not  appear  for  several  days,  they  must  be  left  to 
wilt  in  that  manner ;  but  in  this  case  the  quality  of  the  tobacco  will 
not  be  quite  so  good. 

When  the  Reaves  have  acquired  the  above-mentioned  flexibility, 
the  planU  must  be  laid  in  heaps,  or  rather  in  one  heap,  if  the  quan- 
tity is  not  too  great,  and  in  about  twenty-four  hours  they  will  be 
found  to  sweat.  But  during  this  time,  when  they  have  lain  for  a 
little  while,  and  begin  to  ferment,  it  will  be  necessary  to  turn 
them ;  bringing  those  which  are  in  the  middle  to  the  surface,  and 
placing  those  which  are  at  the  surface  in  the  middle.  The  longer 
they  lie  in  this  situation,  the  darker  coloured  is  Uie  tobacco. 
After  they  have  lain  for  three  or  four  days,  for  a  longer  continuance 
might  make  the  plants  turn  mouldy,  they  may  be  fastened  together 
in  pairs,  with  cords  or  wooden  pegs,  near  the  bottom  of  the  stalk, 
and  hung  across  a  pole,  withthe  leaves  suspended  in  the  same  cover- 
ed place,  a  proper  interval  being  left  between  each  pair.  In  about 
a  month  the  leaves  will  be  thoroughly  dried,  and  of  a  proper  tempe- 
rature to  be  taken  down.  This  state  may  be  ascertained  by  their 
appearing  of  the  same  colour  with  those  imported  from  America. 
But  this  can  be  done  only  in  wet  weather.  The  tobacco  is  exceed* 
ingly  apt  to  attract  the  humidity  of  the  atmosphdne,  which  gives  it 
a  pliability  that  is  absolutely  necessary  for  its  pretservation  ;  for  if 
the  planu  are  removed  in  a  very  dry  season,  the  external  parts 
of  the  leaves  will  crumble  into  dust,  and  a  considerable  waste 
will  ensue. 

Qire. — As  soon  as  the  plants  are  taken  down,  they  must  again  be 
laid  in  a  heap,  and  pressed  with  heavy  logs  of  wood  for  about  a 
week ;  but  this  climate  may  possibly  require  a  longer  time.  While 
they  remain  in  this  state  it  will  be  necessary  to  introduce  your  hand 
frequently  into  the  heap,  to  discover  whether  the  heat  is  pot  too 
intease ;  for  in  large  quantities  this  will  sometimes  be  the  case,  and 
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considerable  damage  will  be  occasioned  by  it.  When  tbey  are 
found  to  heat  too  much;  that  \b,  when  (be  beat  exceeds  a  moderate 
glowing  warmth,  part  of  the  weight  by^  which  they  are  pressed  must 
be  taken  away ;  and  the  cause  being  removed,  the  etkci  will  ceas^. 
This  is  called  the  second,  or  last,  sweating ;  and,  when  completed, 
which  it  generally  will  be  about  the  time  just  mentioned,  the  leaves 
may  be  stripped  from  the  stalks  for  use.  Many,  however,  omit  this 
last  sweating. 

When  the  leaves  are  stripped  from  the  stalks^  they  are  to  be 
tied  up  in  bunches  or  hands,  and  kept  in  a  cellar  or  other  damp 
place ;  though  if  not  handled  in  dry  weather,  but  only  during  a 
lainy  reason,  it  is  of  Kttk  conseqseftce  in  what  part  of  the  bouse' 
or  bam  tbey  are  laid  up.  At  this  period  the  tobacco  it  thoroughly 
cvred,  and  as  proper  for  maottfiKCarkig  as  that  imported  from  the 


Tobacco  is  made  up  into  rotta  by  the  inhalbitants  of  the  interior 
parts  of  America,  by  meaiia  of  a  machine  caMed  a  tobacco^wbeel. 
With  this  machine  tbey  spin  the  leaves  after  they  are  cured,  into 
a  twist  of  any  size  they  think  fit;  and  having  folded  it  into  rolls  of 
about  twenty  pounds  each,  they  lay  it  by  for  use.  In  this  state  it 
will  keep  for  several  years,  and  be  continually  improving,  as  it 
always  grows  mibler.  The  Illinois  uaoafiy  form  it  ivrto  carrots ; 
which  i»  done  by  teying  a  number  of  leaves,  when  cured,  on  each 
«tber>  after  the  ribs  have  been  taken  out,  and  roRing  them  round 
with  packthread  till  they  become  cemented  together.  These  rolls 
commonly  meaMwe  about  eighteen  or  twenty  inches  in  length,  awd 
!  roowd  in  tttt  middle  part 

[JknMi.  Lof^.  LobeL  Gregory, 
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SECTION   XII. 

Tallow-Tree. 
CrotoD  Scbtfenim.    Tvibm  Sebifere.-^iNN. 


Wax-Tree. 
Mjrica  Cerifera.— Linn. 

Most  plants  produce  a  certain  portion  of  oil ;  in  some  it  appears 
thin  and  liquid  when  expressed,  as  that  of  the  olive  and  the  almond  ; 
in  others  sufficiently  thick,  and  in  sufficient  abundance  for  common 
tallow,  as  the  croton  sebiferum,  and  tomex  sebifera,  both  of  which 
are,  in  consequence,  denominated  taUow-tree ;  and  the  myrica  gale, 
which  secretes  it  less  freely ;  while  the  royrica  cerifera  secretes  a 
still  more  concrete  substance,  of  the  nature  of  wax  rather  than  of 
tallow,  and  which  is  used  in  America,  where  it  grows  indigenously,, 
for  this  purpose. 

The  two  first  are  natives  of  China ;  the  former  a  monoecian  poly- 
andrian  plant,  with  rhombic-ovate  leaves,  pointed,  very  entire,  and 
glabrous;  the  latter  a  dodecandrian  monogynian  plant,  with  gla- 
brous leaves,  and  corols  without  florets ;  it  is  about  the  height  of  a 
cherry-tree,  its  leaves  in  form  of  a  heart,  of  a  deep  shining  red  co- 
lour, and  its  bark  very  smooth.  Its  fruit  is  enclosed  in  a  kind  of 
pod,  or.  cover,  like  a  chesnut,  and  consists  of  three  round  white 
grains,  of  the  size  and  form  of  a  small  nut,  each  having  its  peculiar 
capsule,  and  within  a  little  stone.  This  stone  is  encompassed  with  a 
white  pulp,  which  has  all  the  properties  of  true  tallow,  both  as  to  con- 
sistence, colour,  and  even  smell,  and  accordingly  the  Chinese  make 
their  candles  of  it ;  which  would  doubtless  be  as  good  as  those  in 
Europe,  if  they  knew  how  to  purify  their  vegetable,  as  well  as  we 
do  our  animal,  tallow.  All  the  preparation  they  give  it,  is  to  melt 
it  down,  and  mix  a  little  oil  with  it,  to  make  it  sofler  and  more 
pliant.  It  is  true  their  candles  made  of  it  yield  a  thicker  smoke, 
and  a  dimmer  light  than  ours ;  but  those  defects  are  owing  in  a 
great  measure  to  the  wicks,  which  are  not  of  cotton,  but  only  a 
little  rod  of  dry  light  wood  covered  with  the  pith  of  a  rush  wound 
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round  it;  mrhicb/ being  viery  porous^  serves  to  fiUrate  the  minute 
parts  of  the  tallow,  attracted  by  the  burning  stick,  which  by  Ums 
means  is  kept  alive. 

In  like  manner  the  Americans  make  wax  candles  of  the  waxy- 
berry  of  the  myrica  cerifera,  or  candle-berry  myrtle,  which  burn 
with  a  fine  clear  light,  for  a  long  time,  and  possess  a  fragraoit  myr- 
tle odour. 

We  are  indebted  to  Dr.  Bostock  and  Mr.  Cadet  for  a  very  exact 
account  of  its  properties  and  extraction.  The  myrica  cerifera  is  a 
shrub  which  grows  abundantly  in  Louisiana,  and  other  parts  of 
North  America.  It  produces  a  berry  about  the  size  of  a  pepper- 
corn. A  very  fertile  shrub  yields  nearly  seven  pounds.  The  ber- 
ries are  picked  ofi^  thrown  into  a  kettle,  and  covered  with  water  to 
the  depth  of  about  half  a  foot.  The  kettle  is  then  boiled,  and  the 
berries  stirred  and  squeezed  against  the  side  of  the  vessel.  The 
wax  which  they  contain  is  melted  out,  and  swims  on  th.e  surface.  It 
is  skimmed  off,  passed  through  a  cloth,  dried,  melted  again,  and 
cast  Into  cakes.  From  the  observations  of  Cadet  we  learn  that  the 
wax  forms  the  outer  covering  of  the  berries.  The  wax  thus  ob- 
tained is  of  a  pale  green  colour.  Its  specific  gravity  is  r<^150.  It 
melts  at  the  temperature  of  109^;  when  strongly  heated  it  burns 
with  a  white  flame,  produces  little  smoke,  and  during  the  combus- 
tion emits  an  agreeable  aromatic  odour.  Water  does  not  act  upon 
it.  Alcohol,  when  hot,  dissolves  ^h  of  its  weight,  but  lets  most  of 
it  fall  again  in  cooling. 

There  is  another  species  of  the  myrica,  M.  gale,  found  in  many 
of  the  boggy  mosses  of  our  own  country,  that  produces  the  same 
materiaL  It  is  also  obtained  in  South  America,  as  we  learn  from 
M.  Humboldt,  from' one  or  two  of  the  palms,  and  especially  the 
ceroxylon  andicola. 

There  are,  also,  various  other  insects,  besides  the  bee,  that  yield 
either  wax,  or  a  material  very  nearly  resembling  it ;  as  the  corcus 
lacca,  or  gum-lac  insect,  and  perhaps  one  or  two  other  species  of  this 
genus.  There  is,  moreover,  another  waxy  haterial,  collected  in  a 
manner  somewhat  similar,  in  China,  and  which  is  called  pela ;  well 
known  to  be  the  product  of  an  insect,  though  the  name  of  the  insect 
is  not  well  known. 

It  is  probable,  as  we  have  observed  already,  that  in  all  these  <^ses 
the  matter  of  wax  is  obtained  by  the  insect  from  the  vegetable  king 
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doiD.  And  it  has  been  usually  supposed  that  H  conskU  of  the  pol- 
len which  the  bees  visibly  collect  on  their  thighs,  and  afterwRTds 
elaborate  in  some  unknown  way.  The  great  difierence>  howcter, 
between  wax  and  this  matter  which  the  bees  collect  has  been  long 
remarked.  When  examined  by  the  microscope,  this  little  mass  of 
pollen  is  obviously  composed  of  a  number  of  hard  grains  conpressed 
together ;  and  if  it  be  laid  on  a  hot  plate,  it  does  not  mek  as  wax 
would  do,  but  smokes,  dries,  and  is  reduced  to  a  coal ;  and,  if  kin- 
dled, burns  without  melting.  Some  late  apd  very  cmmmrnKfen-* 
ments,  however,  of  M.  Hnber,  oae  ^  dK  wiost  ce1d>rated  apiarista 
in  Europe,  have  shewn  that  the  pollen  has  no  share  whatever  in  the 
formation  of  wax ;  but  that  this  substance  is  produced  indiscrimt* 
natdy  from  honey,  sugar,  or  any  other  saccharine  matter,  which 
serves  as  food  for  the  bees.  The  details  of  these  experiments  would 
occupy  too  much  space :  it  is  sufllcient  to  mention  that  they  were 
performed  by  confining  separate  swarms  of  bees  within  their  hives, 
and  feeding  one  hive  with  honey,  another  with  muscovado  sugar,  an* 
Other  with  treacle,  another  with  refined  sugar ;  in  all  of  which  abun* 
dance  of  wax  was  produced ;  and,  on  the  other  haod>  by  feeding  an* 
other  hive  with  only  pollen  and  fruits,  no  wax  whatever  was  formedp 
though  the  bees  remained  a  week  in  their  confinement.  Other  ob- 
servations and  experiments  by  this  ingenious  naturalist  still  iVirther 
explain  this  suligect,  by  shewing  what  is  the  real  use  of  the  pollen  ; 
namely,  to  aiK>rd  sustenance  for  the  larve  of  the  bee  the  miramif  it 
is  hatched. 

There  is  a  vegetable  wax  which  has  lately  been  discovered  in  the 
Brazils,  though  the  tree  from  which  it  is  producd  is  not  accurately 
known,  that  bids  fair  to  prove  an  article  of  highly-useful  and  exten- 
sive commerce  between  that  country  and  our  own.  The  only  spe- 
cimen of  it  which  has  been  received  in  England,  was  transmitted  to 
Lord  Grenville  from  Rio  de  Janeiro,  by  the  Comle  de  Gahreas,  as  a 
new  article  lately  brought  to  that  city,  from  the  northernmost  parts 
of  the  Brazilian  dominions,  the  capiteneas  of  Rio  Grande  and  Seara> 
between  the  hititudes  of  three  and  seven  degrees  north :  it  is  said  to 
be  the  production  of  a  tree  of  slow  gprowth,  called  by  the  natives 
camauhu,  which  also  produces  a  gum  used  as  food  for  men,  and 
another  substance  employed  for  fattening  poultry. 

When  the  Comte  wrote  to  Lord  Grenville  in  1809>  orders  had 
been  sent  to  the  governors  of  the  districts  where  it  grows,  requiring 
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tbcm  to  report  more  particularly  on  the  nature  and  qualities  of  this 
interesting  tree;  we  may  therefore  hope  that  information  will  soon 
be  obtained  whether  the  article  can  be  procured  in  abundance,  and 
at  a  reasonable  price :  in  which  case  it  will  become  a  valuable  ad- 
dition to  the  comforts  of  mankind,  by  reducing  the  price  and  im- 
proving the  quality  of  candles;  flambeaux,  &c. 

The  article,  in  the  state  in  which  it  was  sent,  resembles  much  that 
described  by  Humboldt,  as  the  produce  of  the  ceroxylon  andicolia; 
but  it  is  not  likely  to  be  the  same,  as  HumboUfs  wax  is  collected 
from  a  stalely  palm  tree,  which  grows  on  the  high  mountains,  from 
900  to  1450  toises  above  the  level  of  the  sea,  and  on  the  edge  of 
the  regions  of  perpetual  snow.  On  the  other  band,  the  Brazilian 
plant  is  described  as  a  slow  growing  tree,  but  not  as  a  large  one, 
and  there  are  no  high  mounuins  delineated  in  the  most  accurate 
and  recent  maps  of  the  capiteneas  where  it  is  found.  But  a  more 
decisive  argument  against  their  identity  is  the  analysis  of  Vauquelin, 
published  by  Humboldt,  which  shows,  that  the  produce  of  the 
ceroxylon  consists  of  two-thirds  resin  and  only  one-third  wax ;  but 
the  Brazilian  article  is  entirely  wax,  and  affords  not  the  smallest 
trace  of  resin.  The  Brazilian  plants  however,  was  not  entirely  un- 
known to  Humboldt,  for  it  appears  from  his  book,  that  Mr.  Correa 
had  informed  him,  that  a  palm,  called  carnauba  by  the  nativeaof 
Brazil,  produced  wax  from  its  leaves. 

The  wax,  in  its  rough  state,  is  in  the  form  of  a  coarse  pale  grey 
powder,  sod  to  the  touch,  and  mixed  with  various  impurities,  con- 
sisting chiefly  of  fibres  of  the  bark  of  the  tree,  which,  when  se- 
parated by  a  sieve,  amount  to  about  forty  per  cent.  It  possesses 
the  following  characters,  according  to  the  analysis  of  Mr.  Brande, 
at  given  in  the  Phil.  Trans,  for  181 1 . 

''  k  hat  an  agreeable  odour,  somewhat  resembling  new  hay,  but 
scarcely  any  taste. 

^  At  360^  Fahrenheit  it  enters  into  perfect  fusion,  and  in  this 
state  it  may  be  further  purified,  by  passing  it  through  fine  linen. 
By  this  process,  it  acquires  a  dirty  green  colour,  and  its  peculiar 
tmdl  becomes  more  evident  When  cold,  it  is  moderately  hard 
and  brittle.     Its  specific  gravity  is  0*980. 

2.  *'  Water  exerts  no  action  on  the  wax,  unless  boiled  with  it  for 
tome  hours ;  it  then  acquires  a  slight  brown  tinge,  and  the  peculiar 
odour  of  the  wax. 
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3.  **  Alcohol  does  not  dissolve  any  portion  of  the  wax^  unless 
heat  be  applied. 

'*  Two  fluid  ounces  of  boiling  alcohol,  specific  gra?ity  0*826,  dis- 
solve  about  ten  grains  of  the  wax,  of  which  eight  grains  are  depo- 
sited as  the  solution  cools,  and  the  remaining  two  grains  may  be 
afterward  precipitated  by  the  addition  of  water,  or  may  be  obtained 
unaltered  by  evaporating  the  alcohol. 

"  The  solution  of  the  wax  in  alcohol  has  a  slight  green  tinge. 

4.  "  Sulphuric  ether,  specific  gravity  0*7563,  dissolves  a  very  mi- 
nute portion  of  the  wax,  at  the  temperature  of  60^. 

'^  Two  fluid  ounces  of  boiling  sulphuric  ether  dissolve  thirty 
grains  of  the  wax,  of  which  twenty-six  grains  are  deposited  by  cool- 
ing the  solution,  and  the  remaining  four  grains  may  be  obtained  by 
allowing  the  ether  to  evaporate  spontaneously. 

5.  '*  The  fixed  oils  very  readily  dissolve  the  wax  at  the  tempera- 
ture of  boiling  water,  and  form  with  it  compounds  of  an  interme- 
diate consistence,  very  analogous  to  those  which  are  obtained  with 
common  bees- wax.'* 

From  the  detail  of  experiments,  it  appears,  that,  although  the 
South  American  v^etable  wax  possesses  the  characteristic  proper* 
ties  of  bees^-wax,  it  differs  from  that  substance  in  many  of  its  che- 
mical habitudes ;  it  also  differs  from  the  other  varieties  of  wax, 
namely,  the  wax  of  the  myrica  cerifera,  of  lac,  and  of  white  lac. 

The  attempts  made  by  Mr.  Brande  to  bleach  the  wax  were  con- 
ducted on  a  small  scale ;  but  from  the  experiments  related,  it  ap- 
pears, that,  after  the  colour  has  been  changed  by  the  action  of  very 
dilute  nitric  acid,  it  may  be  rendered  nearly  white  by  the  usual 
means.  He  had  not  had  sufficient  time  to  ascertain  whether  the 
wax  can  be  more  effectually  bleached  by  long  continued  exposure ; 
nor  had  he  had  an  opportunity  of  submitting  it  to  the  processes  em- 
ployed by  the  bleachers  of  bees'-wax. 

Perhaps  the  most  important  part  of  the  present  inquiry  is  that 
which  relates  to  the  combustion  of  the  vegetable  wax,  in  the  form 
of  candles. 

The  trials  which  have  been  made,  jto  ascertain  its  fitness  for  this 
purpose,  are  extremely  satisfactory ;  and  when  the  wick  is  properly 
proportioned  to  the  size  of  the  candle,  the  combustion  is  as  perfect 
and  uniform  as  that  of  common  bees'-wax.  * 

The  addition  of  from  one-eighth  to  one-tenth  part  of  tallow  is 
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suflScienily  to  obviate  the  brittlenett  of  the  wax  in  its  pure  state, 
without  giving  it  any  unpleasant  smelly  or  materially  impairing  the 
brilliancy  of  its  flame.  A  mixture  of  three  paru  of  the  vegetable 
wax,  with  one  part  of  the  bees-wax,  also  makes  very  excellent 
candles. 

[Humboldt  and  Bonpland.  Pantalog,  Phil.  Trans.  Barton. 


CHAP.  VII. 


BXTRANBOUS  MARKS  AND  SUB8TANCBS  FOUND  IN  THB  TRUNKS 

OF  TRBBS. 


JLn  a  preceding  section,  on  the  physiology  of  plants,  it  has  been 
obsenred,  that  the  trunk  consist  of  hard  wood,  constituting  its  heart ; 
soft  wood  or  alburnum;  inner  bark  or  liber;  and  outer  bark  or  cor* 
tex :  and  that  the  hard  wood  is  produced  and  increased  by  an  an- 
nual formation  of  new  alburnum  or  liber.  Wildenow  supposes  the 
latter;  and  that  the  liber  of  the  one  year  is  in  the  next  converted 
into  alburnum,  and  the  alburnum  of  the  same  year  rnto  hard 
wood.  Mr.  Knight  conceives  the  liber  is  not  concerned  in  thi» 
conversion,  and  that  the  alburnum  alone  is  converted  into  hard 
wood.  In  either  case^  it  is  easy  to  foresee  that  any  durable  marks 
or  foreign  substances  introduced  through  the  bark  of  the  tree  down 
into  the  sofl  wood,  must  necessarily,  as  this  wood  becomes  con* 
Terted  into  hard  wood,  and  covered  with  new  annual  layers  of  soft 
wood,  be  transferred  by  degrees  towards  the  interior  of  the  trunk' 
and  be  found  in  the  hard  wood,  or  heart  of  the  tree,  instead  of  in 
the  alburnum  or  external  part. 

We  hear  curious  accounts  of  letters,  rude  cuts  or  engravings,  and 
foreign  bodies,  being  found  in  the  middle,  or  near  the  middle,  of  the 
trunks  of  many  trees ;  to  the  great  astonishment  of  those  who  have 
made  the  ditcovery,  and  have  not  been  aware  of  the  true  nature  of 
the  growth  of  the  trunk,  which  we  have  thus  endeavoured  to  point 
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out.     The  UHomxng  we  select  from  the  Miilosophkal  TraMactions, 
«8  flufiicieot  examples  of  this  curibfis  lact. 

1.  L^ers  found  m  the  Middle  of  a  Beech. 
By  J.  Tbeodorie  Klein,  Secretary  of  Dantsick,  F.  R.  S. 

In  the  year  1727,  a  beech-tree  was  felled  near  ElbiDg,  for  the 
domestic  use  of  John  Maurice  Moeller,  then  post-master  of  Elbing, 
now  secretary  of  his  native  city.  The  trunk  being  sawed  into 
pieces,  one  of  these,  three  Dantzic  feet  six  inches  long,  cleft  in  the 
house,  discovered  several  letters  in  the  wood,  about  one  inch  and  a 
half  from  the  bark,  and  near  the  same  distance  from  the  centre  of 
the  trunk.  Two  of  these,  db,  show  their  old  bark  smooth  and 
sound.  The  wood  lying  between  the  letters  and  the  bark  of  the 
trunk,  as  well  as  that  between  the  letters  and  the  heart  of  the  tree, 
is  likewise  solid  and  sound,  bearing  not  the  least  trace  of  letters. 
The  characters  db,  being  somewhat  hollow,  receive  the  mark  of  the 
letters  db. 

The  same  letters  are  seen  in  the  bark  of  the  tree,  only  that  they 
are  partly  ill  shaped,  partly  almost  ef&ced ;  whereas  those  within 
bear  a  due  proportion,  as  if  done  with  a  pencil. 

It  is  an  ancient  custom  to  cut  names,  and  various  characters,  oo 
the  rinds  of  trees,  especially  on  such  as  are  smooth.  That  this  has 
happened  to  our  beech,  the  mere  inspection  of  the  bark  sufficiently 
shows.  An  incision  made,  the  tubuli  convey  ing  the  nutritious  juice^ 
and  the  utriculi  in  which  it  is  prepared,  are  divided  and  lacerated, 
and  more  of  them,  as  the  incision  was  made  deeper  and  wider :  and 
consequently  the  sap  is  not  carried  on  in  the  circulation,  but  extra- 
vasated  and  stopped  at  the  wounds.  Hence  the  origin  of  the  cha- 
racters in  the  bark  and  wood. 

Now  as  a  new  circle  of  fibres  grows  yearly  on  the  tree,  between 
the  wood  and  bark,  a  number  of  these  may  in  a  process  of  years, 
more  and  more  surround  the  engraved  characters,  and  at  length 
cover  them.  And  this  number  was  the  greater  in  our  beech,  on  ac- 
count of  better  than  half  a  century  having  elapsed  since  the  incision, 
which  was  made  in  the  year  1672,  as  appears  on  the  outside  of  the 
bark.  But  while  new  circles  of  fibres  are  successively  added^  the 
tuiiicle  or  skin  of  the  bark  is  broken  each  time,  and  th^  utriculi  ex- 
tended and  dilated. 
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M.  Kiein  also  mentians  wcmhk  «dier  instances  of  tbe  same  kind, 
and  accounted  for  io  IJk  ii»ne  manner^  as  treated  of  by  different 
anchors;  viz.  SoImmh  ReiseU  John  Meyer,  Luke  Schrceck,  John 
Chrit.  GfHtrndA,  John  Jaaies  Scheuchzer,  and  J<^n  Melch.  Ver- 

dlMi. 

S.  Large  Deer*$  Head  found  in  the  Heart  cf  an  Oak. 

By  Sir  John  Clark,  F.R^. 

Being  lately  in  Cumberland,  Sir  J.  C.  there  observed  three  curio- 
sities in  Winfield-Park,  belonging  to  the  Earl  of  Thanet.  The  Brst 
was  a  huge  oak,  at  least  sixty  feet  high,  and  four  in  diameter,  oo 
which' the  last  great  thunder  had  made  a  very  odd  impression  ;  iat 
a  piece  was  cut  out  of  the  tree,  about  three  inches  broad,  and  two 
inches  thick,  in  a  straight  line  from  top  to  bottom.  The  second 
was,  that  in  another  tree  of  the  same  heig^,  the  thunder  had  cut 
out  a  piece  of  the  same  breadth  and  tiMckoess,  from  top  to  bottom, 
in  a  spiral  line,  making  three  tiiras  about  the  tree,  and  entering  into 
the  ground  above  six  ibet  deep.  The  third  was  the  horn  of  a  large 
deer  found  in  Ikelffart  of  an  oak,  which  was  discovered  on  cutting 
doiHi4hetree.  It  was  found  fixed  in  the  timber  with  large  iron 
cramps ;  it  seems  therefore,  that  it  had  at  first  been  fastened  on  the 
outside  of  the  tree,  which  in  growing  afterwards  had  inclosed  the 
bom.  In  the  same  park  Sir  Jdin  saw  a  tree  thirteen  feet  in  dia- 
meter. 

3.  Remarks  on  the  foregoing. 
By  Dr.  Mortimer. 

Tbu  horn  of  a  deer,  found  in  the  heart  of  an  oak,  and  fastened 
wiUi  iron  cramps,  is  one  of  the  most  remarkable  instances  of  this 
kind,  it  being  the  largest  extraneous  body  we  have  any  where  re- 
corded, thus  buried,  as  it  were,  in  the  wood  of  a  tree.  If  J.  Meyer^ 
and  J.  Pet.  Albrech  had  seen  this,  they  couU  not  have  imagined  the 
figures  seen  by  them  in  beech*trees  to  have  been  the  sport  of  nature, 
but  most  have  confessed  them  to  have  been  the  sport  of  an  idle 
band.  To  the  same  cause  are  to  be  ascribed  those  figures  of  cru- 
cifixes, Virgin-Marys,  &c.  found  in  the  heart  of  trees ;  as,  for  ex- 
ample, the  figure  of  a  crucifix,  which  I  saw  at  Maestricht,  in  the 
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church  of  the  White  Nuns  of  the  order  of  St.  Augustin,  said  to  be 
found  in  the  heart  of  a  walnut-tree^  on  its  being  split  with  lightning. 
And  it  being  usual  in  some  countries  to  nail  small  images  of  our 
Saviour  on  the  cross^  of  Virgin-Marys,  &c.  to  trees  by  the  road-side, 
in  forests^  and  on  commons ;  it  would  be  no  greater  a  miracle  to  find 
any  of  these  buried  in  the  wood  of  the  tree,  than  it  was  to  find  the 
deer*8  horns  so  lodged. 

Sir  Hans  Sloane,  in  his  noble  museum,  has  a  log  of  wood  brought 
by  Mr.  Cunningham  from  an  island  in  the  East  Indies,  which,  on 
being  split,  exhibited  these  words  in  Portuguese,  DA  BOA  OR  A. 
i.  €.  Det  [Deus]  bonam  horam. 

[Editor.  PhiL  Tram.  17S9,  Vol.  XLI. 
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FAIRY   RINGS. 


JLhis  curious  phenomenon  has  been  differently  accounted  for. 
The  following  is  Mr.  Nicholson's  description  and  explanation  :  "  the 
appearance  in  the  grass,*'  says  he,  *'  commonly  called  Fairy  Rings, 
is  well  known.  It  consists  either  of  a  ring  of  grass  of  more  luxuriant 
vegetation  than  the  rest,  or  a  kind  of  circular  path  in  which  the  ve- 
getation is  more  defective  than  elsewhere.  It  appears  to  be  pretty 
well  ascertained^  that  the  latter  state  precedes  the  former.  Two 
causes  are  assigned  for  this  phenomenon :  the  one,  which  cannot  be 
controverted,  is  the  running  of  a  fungus ;  the  other,  which  has  been 
considered  as  an  efilision  of  theory,  is  grounded  on  a  supposition 
that  the  explosion  of  lightning  may  produce  eiiects  of  the  same  kind 
on  the  ground,  as  Dr.  Priestley's  battery  was  found  to  produce  on 
the  polished  surface  of  a  plate  of  metal,  that  is  to  say,  a  series  of 
concentric  rings.  Some  observations,  which  I  find  in  my  common* 
place  book,  appear  to  show  that  this  last  efifect  may,  in  certain  cir* 
cumstances,  take  place. 
"  On  Tuesday  the  19th  of  June,  1781,  a  very  powerful  thunder- 
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storm  passed  over  the  western  extremity  of  London.  I  was  then  at 
Battersea,  and  made  no  other  remark  on  the  phenomena  than  that 
the  explosions,  which  were  very  marked  and  distinct,  were  in  many 
instances  forked  at  the  lower  end,  but  never  at  the  top  ;  whence  it 
follows,  that  the  clouds  were  in  the  positive  stale  for  the  most  part. 
On  the  following  Sunday,  namely  the  S4th,  I  happened  to  be  in 
Kensington  Gardens ;  in  every  part  of  which  extensive  piece  of 
ground  the  lightning  had  left  some  marks  of  its  agency >  chiefly  by 
discolouration  of  the  grass  in  zigzag  streaks,  some  of  which  were 
fifty  or  sixty  yards  in  length.  Instances  of  this  superficial  course  of 
the  lightning  along  the  ground,  before  it  enters  the  earth,  are  suffi- 
ciently frequent.  But  the  circumstances  which  attracted  my  atten- 
tion the  most  was  seen  in  a  small  grove  of  trees  at  the  angular  point 
of  one  of  the  walks." 

[Journal  of  Natural  Philosophy,  Vol.  I.  p,  546. 

Dr.  Darwin  is  well  known  to  have  been  one  of  the  chief  advocates 
for  this  electrical  hypothesis.  It  is  thus  he  adverts  to  it  in  his  Bo- 
tanic Garden,  Canto  I.  1.  369 : 

So  from  dark  clouds  the  playful  lightning  springs, 
Rives  the  firm  oak,  or  points  the  fairt-rings. 

Upon  which  he  has  the  following  note  towards  the  end  of  the  volume : 
"  There  is  a  phenomenon,  supposed  to  be  electric,  which  is  yet  un- 
accounted for ;  I  mean  the  Fairy-rings^  as  they  are  called,  so  often 
seen  on  the  grass.  The  numerous  flashes  of  lightning  which  occur 
every  summer  are,  I  believe,  generally  discharged  upon  the  earthy 
and  but  seldom  (if  ever)  from  one  cloud  to  another.  Moist  trees 
are  the  most  frequent  conductors  of  these  flashes  of  lightning,  and 
I  am  informed  by  purchasers  of  wood  that  innumerable  trees  are 
thus  cracked  and  injured.  At  other  times  larger  parts  or  promi- 
nences of  clouds  gradually  sinking  as  they  move  along,  are  dis- 
cbai^;ed  on  the  moister  parts  of  grassy  plains.  Now  this  knob  or 
comer  of  a  cloud,  in  being  attracted  by  the  earth  will  become  nearly 
cylindrical,  as  loose  wool  would  do  when  drawn  out  into  a  thread, 
and  will  strike  the  earth  with  a  stream  of  electricity  perhaps  two  or 
ten  yards  in  diameter.  Now,  as  a  stream  of  electricity  displaces 
the  air  it  passes  through,  it  is  plain  no  part  of  the  grass  can  be  burnt 


Digitized  by  VjOOQ IC 


318  FAIRY  Kivas. 

by  it^  but  just  the  external  ring  of  tbb  cylinder,  where  the  graas  can 
bare  access  to  the  air;  since  without  air  nothing  can  be  Galcioed« 
This  earth  after  ha?ing  been  so  calcined  becomes  a  richer  soil*  and 
either  funguses  or  a  bluer  grass  for  many  years  mark  the  place. 
That  lightning  displaces  the  air  in  its  passage  is  evinced  by  the  lo«d 
crack  that  succeeds  it;  which  is  owing  to  the  sides  of  the  aerial  ?a- 
euum  diapping  together  when  the  lightning  is  withdrawn.  That  no* 
thing  wjll  calcine  without  air  is  well  understood,  from  the  acids  pro- 
duced in  the  burning  of  phlogistic  substances,  and  may  be  agreeably 
seen  by  suspending  a  paper  on  an  iron  prong,  and  putting  it  into 
the  centre  of  the  blaze  of  an  iron  furnace;  it  may  be  held  there 
some  seconds,  and  may  be  again  withdrawn,  without  its  being  burnt, 
if  it  be  passed  quickly  into  the  flame  and  out  again,  through  the 
external  part  of  it  which  is  in  contact  with  the  air.  I  know  some 
circles  of  many  yards  diameter  of  this  kind  near  Foremark,  in  Der- 
byshire, which  annually  produce  large  white  funguses  and  stronger 
grass;  and  have  done  so,  I  am  informed,  above  thirty  years.  This 
increased  fertility  of  the  ground  by  calcination  or  charring,  and  its 
continuing  to  operate  so  many  years,  is  well  worth  the  attention  of 
the  farmer ;  and  shews  the  use  of  paring  and  burning  new  turf  in 
agriculture,  which  produces  its  efiect,  not  so  much  by  the  ashes  of 
the  vegetable  fibres,  as  by  charring  the  soil  which  adheres  to  them. 

Those  situations,  whether  from  eminence  or  from  moisture,  which 
were  proper  once  to  attract  and  discbarge  a  thunder«cloud,  are 
more  liable  again  to  experience  the  same.  Hence  oMny  fairy -rings 
are  often  seen  near  each  other,  either  witfaot^  intersecting  each 
other,  as  I  saw  this  summer  in  a  garden  in  Nottjngbanshire,  or  in^ 
tersecting  each  other,  as  described  on  Arthur's  seat,  near  Edinburgh, 
in  the  Edinb.  Trans.  Vol.  II.  p.  ^" 

[Bot.  Gard.  Additional  Note  xiii.  p,  36. 

There  are,  nevertheless,  various  objections  to  this  hypothesis;  and 
which  seem  rather  to  establish  the  opinion  that  these  singular 
patches  are  the  resuH  of  the  insidious  operation  of  the  agmrkma 
arcades,  a  fungus  common  to  the  moist  wastes  of  our  own  wmaxrj. 
Mr.  Gilbert  While  irst  observed,  with  his  usoal  correctncm  i 
the  cause  of  the  Fairy*rings  exists  in  the  turf,  and  is  conteya 
with  it;  "for  the  turf  of  m^  garden  walks,*'  says  he, ''  broughc 
from  the  down  above,  abounds  with  these  appearances^  which  vary 
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their  shape,  and  shiil  their  situation  coDtinually,  discovering  them- 
sdves  now  in  circles,  now  in  segments,  and  sometimes  in  irregular 
patches  and  spots.  Wherever  they  obtain,  puff-balls  abound  ; 
the  seeds  of  which  were  doubtless  brought  in  the  turf.'' 

[Nai.Hiii.  Vol.ILp.2&9. 

This  puffball  has  been  very  plausibly  stated,  and  nearly  ascer- 
tained, by  Dr.  Withering,  to  be  that  of  the  agaric  we  have  above  re- 
ferred to.  An  able  writer  in  the  Montlily  Magazine,  for  April, 
1803,  whilst  he  embrace  this  latter  opinion,  states  several  very  for* 
ciUe  reasons  against  the  electrical  hypothesis. 

"  However  plausible,''  says  he,  "  this  idea  (that  of  electricity) 
may  seem  to  the  theoretical  philosopher,  it  is  found  by  the  observant 
naturalist  to  be  inadequate  to  the  explication  of  the  phenomenon. 
Without  intending  to  enter  into  any  kind  of  controversy  upon  this 
subject,  which,  doubtless,  will  be  thought  by  some  readers  already 
to  have  occupied  too  many  pages  of  the  most  popular  miscellanies, 
allow  me  to  mention  a  few  facts  which  appear  irreconcilable  with 
the  above-mentioned  theory. 

**  Moisture  is  stated  as  requisite  for  the  attraction  of  lightning  to 
turf— but  fairy-rings  are  discoverable  in  situations  which  have  no 
pretensions  to  moisture. 

"  It  is  next  observed,  that  the  cloud  attracted  by  moisture,  will 
become  cylindrical,  or  conical ;  and  consequently  the  stream  of 
electricity  descending  on  the  turf,  by  its  external  ring  will  there 
form  the  circuUir  mark  vulgarly  called  a  fairy  ring ;  but  instead  of 
tbew  marks  being  uniformly  circular,  which  they  wouU  be  from 
such  a  cause,  they,  as  Mr.  White  acccurately  slates,  '  vary  their 
shape,  and  shift  situation  continually,  discovering  themselves  now 
in  circles,*  (though  seldom  entire) '  now  in  segments,  and  sometimes 
in  irregular  patches  and  spots.' 

The  gradual  shifting  of  situation  furnishes  another  objection  to 
the  phenomenon's  being  occasioned  by  lightning;  as  does  the 
not  mere  permanency,  or  decrease,  or  dying  out,  of  such  marks, 
but  the  annual  increase  of  size  which  may  be  frequently  noticed  in 
some :  and  the  fact  that  fairy*rings  originate  in  small  patches^  mili- 
tates strongly  against  such  a  theory. 

"  It  is  urged  on  the  above  hypothesis,  that  in  the  rings  formed  by 
lightning  the  turf  is  thereby  calcined — but  it  must  occur  to  every  one 
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that  where  hgbtning  falls  so  powerfully  as  to  calcine  turf,  some 
effect  will  be  perceptible  on  the  substrata  of  soil,  or  gravel,  Ike. 
for  e?en  quartz  has  been  vitrified  by  lightning ;  but  that  no  similar 
efl^t  in  any  degree  is  to  bediscovered  under  fairy-rings^  either  recent 
or  old,  has  been  ascertained  by  accurate  examination. 

Instead  of  troubling  you  with  any  further  observations  of  my  own, 
in  refutation  of  the  above  theory,  permit  me  to  close  with  a  quo- 
tation from  the  accurate  botanical  work  of  the  late  Dr.  Withering ; 
in  which,  after  describing  the  agaricus  orcades,  the  author  explains 
the  phenomenon  of  fairy-rings  in  a  more  satisfactory  manner  than 
has  been  done  by  any  other  writer. 

'^  I  am  satisfied  that  the  rare  and  brown,  or  highly-clothed  and 
verdant  circles,  in  pasture- fields,  called  fairy -rings,  are  caused  by 
the  growth  of  this  agaric.  We  have  many  of  them  in  Edgbaston 
Park,  on  the  side  of  a  field  sloping  to  the  south-west,  of  various  sizes; 
but  the  largest,  which  is  eighteen  feet  in  diameter,  and  about  as  many 
inches  broad  in  the  periphery,  where  the  agarics  grow,  has  existed 
for  some  years  on  the  slope  of  an  adjoining  pasture-field,  facing  the 
south.  The  soil  is  there  on  a  gravelly  bottom.  The  larger  circles 
are  seldom  complete.  The  large  one  just  now  described,  is  more 
than  semi-circle,  but  this  phenomenon  is  not  strictly  limited  to  a 
circular  figure.  Where  the  ring  is  brown  and  almost  bare,  upon 
digging  up  the  soil,  to  the  depth  of  about  two  inches,  the  spawn  of 
the  fungus  will  be  found  of  a  greyish  white  colour* ;  but  where  the 
grass  has  again  grown  green  and  rank,  ]  never  found  any  of  the 
spawn  existing.  A  similar  mode  of  growth  takes  place  in  some  of 
the  crustaceous  lichens,  particularly  in  the  L.  centrtfugus,  which 
spreads  from  a  center  to  the  circumference,  and  gradually  decays 
in  the  middle;  an  observation  made  by  Linnsus,  and  which  is 
equally  applicable  to  the  general  tendency  of  growth  in  the  agari- 
cus orcades.*' 

[MonlhfyMag.  vol.  xv.  Editor, 
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CHAP.  IX. 

PREPARATION    AND    USB   OF   AN    HKRBARIUMi    OR    HORTUS 
.    SICCUS. 


X  RE  advantages  of  preserving  specimens  of  plants,  as  far  as  it  can 
be  done,  for  examinations  at  all  times  and  seasons,  is  abundantly 
obvious.  Notwithstanding  the  mnUitnde  of  books  (Hied  with  de- 
scriptions and  figures  of  plants^  and  however  ample  or  perfect  such 
may  be,  they  can  teach  no  more  than  their  authors  observed;  but 
when  we  have  the  works  of  Nature  before  ns,  we  can  investigate 
tbem  for  ourselves,  pursuing  any  train  of  enqwiry  to  its  utmost  ex- 
tent, nor  are  we  liable  to  be  misled  by  the  errors  or  misconceptions 
of  others.  A  good  practical  botanist  must  be  educated  among  the 
wikl  scenes  of  nature ;  while  a  finished  theoretical  one  requires  the 
additional  assistance  of  gardens  and  books,  to  which  must  be  super- 
added the  frequent  use  of  a  good  herbarium.  When  plants  ^ure  well 
dried,  the  original  forms  and  positions  of  even  their  minutest  parts, 
though  not  their  colours,  mi^  at  any  time  be  restored  by  immersion 
in  hot  water.  By  this  means,  the  productions  of  the  most  distant 
and  various  countries,  such  as  no  garden  couki  possibly  supply,  are 
brovght  together  at  once  under  our  eyes»  at  any  season  of  the  year. 
If  these  be  assisted  with  drawings  and  descriptions,  nothing  less  than 
SD  actiMil  survey  of  the  whole  vegetable  worid,  in  a  state  of  nature, 
coold  excel  such  a  store  of  information. 

Some  persons  recommend  the  preservation  of  specimens  in  we^ 
spirits  of  wine,  and  this  mode  is  by  far  the  most  eligible  for  such  as 
«re  very  juicy.  But  it  totally  destroys  their  cokmrs,  and  of^en  ren- 
ders their  parts  less  fit  for  examination  than  the  above-mentioned 
oodcu  It  is  besides  incommodious  for  frequent  study,  and  a  very 
expensive  and  bolky  way  of  making  an  herbarium. 

The  greater  part  of  plants  dry  with  fkcility  between  the  leaves 
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of  books^  or  other  paper,  Ibe  tmoother  the  better.  If  there  be  plenty 
of  paper,  they  often  dry  biest  without  shifting ;  but  if  the  specimeiis 
arc  crowded,  they  must  be  taken  out  frequently,  and  the  paper 
dried  before  they  are  replaceicl.  The  great  point  to  be  attended  to 
18,  that  the  process  should  meet  wfth  no  check.  Seyeral  vegeubica 
are  so  tenacious  of  their  vital  principle,  that  they  will  grow  between 
papers,  the  consequence  of  which' b  a  destruction  of  their  proper 
habit  and  colours.  It  is  necessary  to  destroy  the  life  of  such,  either 
by  immersion  in  boiling  water,  or  by  the  application  of  a  hot  iron, 
such  as  is  U8e4  for  linen,  after  which  they  are  easily  dried.  I  cannot 
however  approve  of  the  practice  of  applying  such  an  iron,  as  some 
persons  do,  with  great  kbour  and  perseverance,  till  the  plants  are 
quite  dry,  and  all  their  parts  incorporated  into  a  smooth  flat  maaa. 
This  renders  them  un&t  for  subsequent  examination,  and  dettroya 
their  natural  babfiti  the  most  important  thing  to  be  preserved.  £f  eo 
in  spreading  plants  between  papers,  we  should  refraitt  from  thai 
precise  and  artificial  disposition  of  their  branches,  leafes,  and  other 
parts,  jwbicb  ti^  away  from  their  natural  aspect,  except  for  thit 
.purpose  of  displaying  the  internal  parts  of  som^  one  or  two  of  their 
flowersi  for  ready  {ibsenrat^on. 

After  all  we  can  do,  plants  dry  very  variously*  The  blue  colours 
of  their  flowers  generally  fade,  nor  are  reds  aKvays  permanent. 
Yellows  are  much  more  so,  but  very  white  flowers  retadn  their  na- 
tural aspect  The  snowdrop  and  pamaaaia,  if  well  dried,  codtinae 
white.  Some  greeaa  are  much  morc^ permanent  than  others:  for 
there  are  some  natural  ftuniUes  whose  leaves,  as  well  as  flowers,  turn 
Rlmgst  black  by  drying;  as  melampyrua,  bartsia,  and  their  attiea, 
several  willows^  and  most  of  the  orchidese.  The  heaths  and  firs  in 
general  cast  ofl*  their  leaves  betw^n  papers,  which  appears  Co  be 
an  eSoTt  of  the  living  principle,  for  it  is  prevented  by  immersion  of 
the  fresh  specimen  in  boiling  water.  Nandina  domestica,  a  Japa- 
nese shrub,  introduced  among  us  by  Lady  A«  Hume,  and  Mr.  Brans, 
of  Stepney,  is  very  remarkable  in  this  respect.  Every  leaflet  of  ils 
very  compound  leaves  separates  from  iu  stalk  in  drying,  and  thoae 
stalks  all  fall  to  pieces  at  their  jointa. 

Dried  specimens  are  beat  preserved  by  being  flisteued,  with  wtak 
carpenter's  glue,  to  paper,  so  that  they  mi^  be  turned  oiver  without 
damage.    Thiok  and  heavy  sUlks  require  the  additional  anpport  of 
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a  few  transverse  dips  of  p«f)er«  to  bind  ttieni  SMre  firmly  dowo.  A 
half  sheet,  of  a  cewrei^nl  folio  8ixe>  thould  be  alloUcd  loefich 
speeiesy  aMi  aU  the  species  of  a  ^nas  ma^  be  placed  in  one  or  mom 
whoje  sheets.  On  the  laUer  the  name  of  the  geDiis  should  ester* 
nally  be  written,  while  the  name  of  every  species,  with  He  place  of 
giowth,  time  of  gathering,  the  finder's  name,  or  any  other  eoncise 
pieoe  of  inlbrmation,  miay  be  inscribed. on  iU  appropriate  paper. 
'Ms  ia  the  plan  of  the  Limuean  Herbmimn,  ki  which  every  i(pecies» 
which  iu  origioal  possessor  had  before  him  when  he  wrote  bis  great 
work,  the  Species  Phmtarom,  isnumbered  i»tb  in  pendl  and  in  tak» 
aa  well  as  named,  the  former  kind  of  numbers  having^  been  tempiK 
cary  tiii  Ibe  bode  to  which  thpcy  refer  was  printed ;  a^  w^Hchthey 
were  confinned  with  a  pen,  and  ^  copy  of  the  book^  now  also  in 
ny  hands,  was  marked  in  reference  to  them.  Here  fiberdbre  we 
do  not  depend  on  the  opinion  merely,  even  of  Linnsm,lbr  we  hare 
always  before  our  eyes  the^very  object  wbncb  was  under  bis  inspec- 
tion. We  have  similar  indications  of  the  phmts  described  in  bia 
subtnpaent  works,  the  heibarinm  being  meet  defective  in  those  of 
Jus  aerond  Mantissa,  his  least  accurate  publication.  We  often  find 
remarks  there,  made  from  speciamens  acqnired  after  the  Species 
Plantamm  was  published.  These  the  herbarium  occasionally  shows 
to  be  of  a  different  species  from  the  original  one,  and  it  thus  enables 
us  to  correct  such  errors. 

The  specimens  thus  pasted,  are  conveniently  kept  in  lockers,  or 
OD  the  shelves  of  a  proper  cabinet.  Linmeus,  in  the  Philosophia 
Botanica,  exhibits  a  figure  of  one,  divided  into  appropriate  speciea 
for  each  class,  which  he  supposed  wouU  hold  his  whole  collection. 
But  he  lived  to  fill  two  more  of  equal  size,  and  his  herbarium  has 
been  perhaps  doubled  since  his  death,  by  the  acquisition!  of  his  son 
and  of  its  present  possessor. 

One  great  and  mortifying  impediment  to  the  perfect  preservation 
of  an  herbarium  arises  from  the  attacks  of  insects.  A  little  beetle, 
called  ptinus  fur,  is,  more  especially,  the  pest  of  collectors ;  laying 
its  eggs  in  the  germens  or  receptacles  of  flowers^  and  otl^ers  of  the 
more  solid  parU,  which  are  speedily  devoured  by  the  maggoU 
when  batched,  and  by  their  devasUtions  paper  and  planU  are  alike 
involved  in  ruin.  The  most  bitter  and  acrid  tribes,  as  Euphorbia, 
Gentiana,  Prunus,  the  syngenesious  class,  and  especially  willows, 
sre  preferred  by  these  vermin.    The  last-mentioned  family  can 
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scarcely  be  tborottg;bly  dried,  before  it  is  devoured.  Fernt  are 
•carcely  «Ter  attacked,  and  grasses  bul  seldom.-^To  remedy  tbis 
ificonveni^ce,  I  have  found  a  solution  of  corroaive  sublimate  of 
mercury  in  rectified  spirits  of  wine,  about  two  drachms  to  a  pint, 
with  a  little  caropbor,  perfectly  efficacious.  It  is  easily  applied  with 
a  camel-bair  pencil  when  the  specimeos  are  perfectly  dry^  not  be- 
fort;  and  if  they,  are  not 'too  tender,  it  is  best  done  bef>re  they  are 
paftt«4»  M  the  spirit  extracts  a  ydlow  dye  from  many  plants,  aftd 
Mains  the  paper.  A  few  drops  of  this  solution  should  be  mixed  with 
tile  glue :  used  for  pasting.  This  application  not  only  destroys,  or 
beeps  •  off*  all  vermin,  but  it  greatly  revives  the  colours  of  most 
plants,  living  the  collection  a  most  pleasing  air  of  freshness  ^od 
neatness.  Afldr  several  years'  experience,  I  qan  find  no  inconveni- 
ence from  It  whatever;  nor  do  I  see  that  ady  dried  plants  can  long 
be  preserved  without  it. . 

The  herbarium  is  best  kept  in  a  dry  room  without  a  constant  fire. 
Lihneus  had  a  stone  building  for  his  museum,  remote  from  his 
dwelling-house,  into  which,  I  have  been  told,  neither  fire  nor  candle 
was  ever  admitted ;  yet  nothing  can  be  more  free  tban  his  collection 
from  the  injuries  of  dampness,  or  other  causes  of  decay. 

ISmith's  huroduction  to  Ph^iiological  and  Systemaiical 
Boiai^. 
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JLr  18  not  our  iDtention  to  take  any  notice,  in  the  present  editioA 
ef  the  Gallery  cf  Nature  and  Art,  of  the  difibrent  Yarieties  of  the 
baman  race,  the  causes  of  those  varieties,  or  the  customs  and  man^ 
neni  irhich  have  distinguished  diSerent  ages  and  countries ;  though; 
if  it  should  meet  with  that  success  which  the  encouragement  so 
liberally  afibrded  it  seems  powerfully  to  prognosticate,  we  «liai 
follow  it  up  with  other  suppleinentary  volumes  to  that  e£fect.  At 
present,  however,  we  shall  confine  ourselves  to  a  brief  survey  of 
the  more  singular  and  curious  of  the  inferior  animals  that  are  scat- 
tered over  the  face  of  the  globe. 

In  consequence  of  the  number  of  these  animals,  it  would  be  im« 
pfbssiUe  for  mankind  to  distinguish  them  from  one  another,  or  ta 
gain  any  considerable  knowledge  of  their  relative  nature  and  habito. 
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if  tbey  did  not  exhibit  remarkable  dififerences  which  render  it  easy 
to  establish  distinctions  amoog  them.  Hence  zoologists  have  al- 
ways been  attentive  to  these  diMrentfes,  and  by  dividing  animals 
accordingly^  either  into  more  or  fewer  classes,  have  convenienUy 
formed  what  are  called  methods.  It  is  certain^  indeed,  that  no  sucb 
classifications  exist  in  nature,  where  all  the  various  individuals  con- 
stitute one  conlinued  and  (ininttrrupted  cbab ;  fti  they  conlidera- 
bly  assist  the  memory,  and  m^y  be  rendered  truly  useful  euides  in 
the  study  of  animated  being.  Methods  are,  therefore,  to  oe  consi- 
dered as  instrumenta  suited  to  our  weakness  which  may  be  benefi- 
cially resorted  to,  in  tracing  the  wide  field  over  which  the  stores  of 
nature  (ie  strewed  in  an  immeasurable  harvest. 

t*he  divisions  which  Aristot^  adopted  were  very  general  and 
simple,  being  chiefly  taken  frofn  the  external  characters  of  form, 
food,  habit,  or  habitation  s  he  did  not,  indeed,  conceive  that  in  bis 
age  zoology  was  sufficiently  advanced  for  any  thing  of  comprehen- 
sive or  methodical  arrangement;  but  he  was  sufficiently  sensible  of 
its  advantages,  and  strongly  rccomoiend^  lo  succeeding  natoralisla 
a  minute  atlMitioii  to  the  internal  as  weU  aa  IIk  fil>ff—l  organs  of 
animals ;  and  it  is  upMi  Una  laoyyiwiidatiwi  that  most  of  the  sys- 
Irros  of  modern  times  have  been  founded;  as  those  of  Gesner,  Al- 
drovandi,  Ray,  Johnston,  Charietoni  KkniH  Linnieus,  Artedi,  Brisaon, 
Baubenton,  Geoffi-oy,  Cuvier,  and'Blumenbach :  all  of  whom  have 
flourished  since  the  middle  of  the  sixteenth  century;  most  of  whom 
have  contributed  something  of  imporunce  to  a  scientific  method  of 
studying  and  distributing  animals ;  and  the  most  celebrated  of  whwi 
are  Bay,  Unottus,  Cuvier,  and  BIttmeDfaaob. 

Tbe  system  of  Ray  is  derived  in  its  oatlinea  (torn  tbe  reeomtnew- 
dation  of  Aristotle,  to  attend  to  the  difierent  stractares  of  diflbrmt 
doscriptioDs  of  animal  life;  and  his  obiervation  thai  one  of  these 
4lifier«nees  oonsists  in  their  possessing  lungs  and  a  sanguineous  sya- 
tfotk,  or  their  being  deslitute  of  kmgs  and  txsanguintoos.  Tht 
Linnseaa  method  is^  for  tbe  most  part,  buik  upon  this  general 
arrangement  of  Mr«  Bay,  especially  in  regard  lo  quadrupeds  e  ti  b, 
however,  an  eJUension  of  it,  and  certainly  ah  improvement.  That 
of  M.  Cuvier,  in  its  subordinate  divisions,  is  founded  spon  bdh 
these  I  but»  in  it^  primary  and  leading  distinctions,  i^>on  the  nervous 
or  4eu«orial,  instead  of  upon  the  reafnratory  and  sanguineous  sya- 
tenis;  all  animals  >€ing,  upon  M.  Cuvier's  scheme,  divided  ink> 
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vertebratod  and  inverCebrated ;  those  Atrniftbed  witb  a  back-boM, 
or  vertical  chain  for  the  purpose  of  inclosing  the  apinal  marrow, 
and  those  destitute  of  such  a  chain :  the  secondary  ditisjons  consist- 
ing of  vertebrated  animals  with  warm  biood,  or  Mood  warmer  thais 
the  surrounding  medium ;  and  vertebrated  animals  witheold  bloody 
or  blood  colder  than  the  surrounding  medium,  invertebrated  animals 
with  blood  vessels,  and  invertebrated  animals  witfaoot  blood*vessels« 
The  system  of  Blumenbacb,  in  its  general  divisions,  is  the  same  as 
that  of  Cuvier,  and  merely  dififers  in  its  orders,  or  other  subdivisions. 

It  would  be  an  useless  task  to  run  through  the  wMe  of  the  ar- 
rangements we  b^ve  now  referred  to,  and  explained  as  to  thcif 
principles.  The  scheme  of  Linnsus  is  at  present  the  most  popular  ; 
though  that  of  Cuvier  presses  hard  upon  it,  and  may,  perhaps, 
hereafter  take  the  lead  of  it :  it  is  somewhat  naofe  abstruse,  but 
considerably  more  definite ;  and  oilers  a  noble  specimen  of  scientific 
ingenuity,  applied  to  one  of  the  noblest  ranks  of  scientific  study. 
It  is  to  these  two  methods,  therefore,  that  we  shall  chiefly  confine 
ourselves. 

LinnsBUs  divides  the  whole  animal  kingdom  into  six  classes.  The 
characters  of  these  six  classes  are  taken  from  the  internal  structure 
of  animab,  in  the  following  manner : 

Class  1.  Mammalia,  or  Mammals,  includes  aH  animals  that 
sockletbeir  young.  The  characters  of  this  class  are  these;  the 
heart  has  two  ventricles  and  two  auricles;  the  blood  is  red  and 
warm ;  and  the  anrim^ls  belonging  to  it  are  viviparous. 

Class.  S.  Aves,  or  birds.  The  characters  are  the  same  with 
thoae  of  class  I,  excepting  that  the  animals  belonging  to  it  are 
oviparous. 

Class  3.  Amphibia,  or  amphibious  animals.  The  heart  has  but 
oae  ventricle  and  one  auricle ;  the  blood  is  red  and  cold ;  and  the 
ammals  belonging  to  this  class  have  the  command  of  their  lungs,  so 
thai  the  intervals  between  inspiration  and  expiration  are  in  some 
measure  voluntary. 

Class  4.  Pisces,  or  fishes.  The  heart  has  the  same  structure,  and 
the  blood  the  same  qualities,  with  those  of  the  amphibia ;  but  the 
gptmtlft  belonging  to  this  class  are  easily  distinguished  from  the 
amphibia,  by  having  no  such  voluntary  command  of  their  lungs,  and 
by  having  external  branchisB  or  gills. 

Class  5.  Insecta,  or  insects.    The  heart  has  one  ventricle,  but  no 
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aoriele ;  the  blood  is  cold  and  white ;  and  the  aoimab  are  furnished 
with  antennas  or  feelers.  .   . 

Class  6.  Vermes,  or  worms.  The  characters  are  the  same  with 
those  of  class  5,  only  the  animals  have  no  antenns,  and  are  furnished 
with  tentacula. 

The  first  class.  Mammalia,  is  subdivided  into  seven  orders ;  the 
characters  of  which  are  taken  from  the  number,  structure,  and  si- 
Isatioa  of  the  teeth. 

Order  L  Printates :  these  have  four  incisores,  or  fore<>teeth,  in 
eaehjaw/  and  one  dog-tooth.  N«  B.  By  one  dog-looth,  Linnaeus 
means  one  on  each  side  of  the  fore-teeth  in  both  jaws.  This  order 
included  four  genera,  viz.  homo,  simia,  lemur,  vespertilio. 

Order  2.  Bruta :  these  have  no  fore^teeth  in  either  jaw.  This 
order  includes  seven  genera,  viz.  rhinoceros,  e1ephas»  trichechus, 
bradypQs,  myrmecophaga,  manis,  dasypos. 

Order  3.  Ferse  i  these  have,  for  the  most  part,  six  conical  fore- 
teeth in  each  jaw.  This  order  includes  ten  genera,  viz.  phoca,  ca- 
nisfeli^  viverra,  mustela,  ursus,  didelphus,  talpa,sorex,  crinaceus. 

Order  4.  GUres  9  these  have  two  fore-teeth  in  each  jaw,  and  no 
dog-teeth.  This  order  includes  ten  genera,  viz.  hystrix,  lepus,  cas- 
tor, mus,  sciurus,  myoxus,  cavia,  arotomys^ypus,  horox. 

Order  5.  Pecora :  these  have  no  fore-teeth  in  the  upper  jaw; 
but  six  or  eight  in  the  under  jaw.  This  order  includes  eighl 
genera,  viz.  camelus,  moschus,  giraflfa,  cerv us,  antelope,  capra,  ovia, 
bos. 

Order  6.  Bdluse :  these  have  obtuse  fore-teeth  in  each  jaw. 
This  order  includes  four  genera,  viz.  equus,  hippopotamus,  sus, 
tapir. 

Ofder  7.  Cete,  or  whale  kind  :  these  have  no  uniform  character  [ 
tn  their  teeth,  being  very  different  in  the  dififerent  genera;  but  are 
sufficiently  distinguished  from  the  other  orders  of  mammalia,  by 
living  in  the  ocean,  having  pectoral  fins,  and  a  fistula  or  spiraculum 
upon  the  head.  This  order  includes  four  genera,  viz.  monodon, 
balaena^  physeter,  delphinus. 

The  generic  characters  of  the  mammalia  are,  like  those  of  the 
6rders«  almost  entirely  taken  from  the  teeth,  excepting  in  the  ves- 
pertilio; which,  besides  the  character  of  the  order  derived  from  the 
teeth,  has  this  further  mark,  that  there  is  a  membrane  attached  to 
the  feet  and  sides,  by  means  of  which  the  creature  is  enabled  to  fly : 
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the  bystryx,  wboie  body  it  covered  witb  »harp  spines;  and  the  whole 

order  of  pecore,  whose  genera^  begidet  the  characlers  taken  from 

the  teetb»  are  diidng^ished  into  those  which  have  horns,  those 

.  which  have  no  boms,  and  by  peculiarities  in  the  horns  themselves. 

The  specific  characters  are  very  various,  being  taken  from  any 
part  of  the  body  which  possesses  a  peculiar  uniform  markofdis- 
tioctlon.  As  examples  of  these  characters  are  to  be  found  under 
the  proper  name  of  each  genus,  it  is  unnecessary  to  say  any  thing 
fmlher  concerning  diem  in  this  place. 

The  second  dass,  Aves,  is  subdividfid  into  six  orders ;  the  cha- 
racters of  which  are  taken  chiefly  from  the  structure  of  the  bill. 

Order  1.  The  accipitres  have  a  hooked  bill,  the  superior  mandi- 
ble, near  the  base,  being  extended  on  each  side  beyond  the  inferior; 
and  in  some  it  is  armed  with  teeth.  This  order  includes  four  spe- 
cies, viz.  vultor,  faico,  strix,  hmius. 

Order  2.  The  pic»  have  a  convex,  compressed  bill,  resembling  a 
knife.  This  or<kf  contains  twenty-three  genera,  vix.  trochiUis, 
certhia,  upupa,  gkncopis,  buphaga,  sitta,  orioliis,  coracias,  gracula, 
corvus,  paridisea,  ramphastos,  trogon,  psittacus,  crotophaga,  picus, 
yunx,  cuculus,  bucco,  boceros,  alcedo,  merops,  todus. 

Order  3.  The  anseres  have  a  smooth  biH,  broadest  at  the  point, 
covered  with  a  smooth  skin,  and  furnished  with  teeth :  4ke  tongue 
is  fleshy ;  and  the  toes  are  palmated  or  webbed.  This  order  in- 
clude thirteen  genera,  vix.  anas>  mergU0>  phaSton^  pk>tUs>  rhyncops, 
diomedea,  aptenodyta,  aka,  f^ocellaria>  pdeeanus,  larus^  sfcenM, 
Golymbus.  .  ^ 

Order  4.  The  grallsB  have  a  somewhat  cylindrical  bill :  the  tail 
is  short,  and  the  thighs  are  naked.  This  order  contains  twenty 
genera^  viz.  phoenicopterus,  platalea,  palamedea,  mycieria,  tantalus, 
ardea,  corrira,  recurvirostra,  soolopax,  tringa,  fulica,  parra^  rallus, 
vaginalis,  psophta,  cancroma,  scopus,  giareola,  hasmatopui^  chara- 
drius. 

Order  5.  The  galKnse  have  a  convex  bill :  the  superior  mandible 
is  vaulted  over  the  inferior :  the  nostrils  are  half  covered  with  a 
convex  cartilaginous  membfane :  and  the  feet  are  divided^  but  con- 
nected at  the  inmost  joint.  This  order  contains  ten  genera,  viz. 
struthio,  didufl,  pavo,  meleagrb,  penelope,  crax,  phasianus,  numida, 
tetrao. 
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Order  6.  The  pattereabaveaciMitcii&tlunrp'^poiBtedbUl ;  and  the 
nortrilfl  are  ond»  wide^  and  naked..  Tbu  order  contains  aetcntecB 
geiiera,  f is.  loxia,  coIiut»  frittgiia,  phytotMna^  emberba,  caprimul- 
gus,  hirondo,  pipra,  tiinku,  ampeKs,  taaaf^  nuicicapa,  pftmsy 
moUGitta,  alaoda^  itamu»,  eelanlM. 

The  geocrio  charaetere  of  tkis  class  are  laken  from  pectiliar&ies 
in  ike  biU^  the  nostrils^  the  tongue,  the  feet,  the  feathers,  the  face, 
the  figure  of  the  bod  j,  ifc. 

The  characters  which  senre  t»  distingitisli  the  spectca  are  very 
TarioQs:  for  example,  Uk  cek«r  of  the  particular  fieathefs  or  parts 
of  feathers;  cresU  of  feathers  on  the  head,  disposed  in  difibrent 
manoccs ;  the  ookwr  of  the  cere  or  wax  ;  the  coloar  of  the  fett ; 
the  shape  and  length  of  the  tail ;  the  number,  situation, '&c.  of  the 
toes ;  the  colour  and  figure  of  the  faill>  iuu 

The  third  class.  Amphibia,  is  dirided  into  tnN>  orders. 

Older  I.  The  reptiles  have  fonr  fieet,  and  bteMbe  by  the  mouth. 
This  order  oontakis  torn  genera^  m.  testudo,  draco,  lacerta,  rana. 

Order  S.  The  serpentes  kste  no  tegs,  and  bittatbeby  the  BMNith. 
TIhs  order  contains  six  genera,  m.  tsrotahis,  baa>  cobiber,  angnis, 
amphisbttna,  esKiilia. 

The  generic  eharatters  of  this  class  are  taken  ^rom  the  general 
figureof  the  body;  firom  their  having  tatts  or  no  tails;  being  co- 
vered wkh  a  shell;  having  teeth  er  n^  teeth  ns  the  mouth ;  being 
fumishcd  with  longs;  having  covered  or  naked  bodies;  from  the 
niMnher,  situation,  and  figwre  of  the  seuU  and  scales ;  from  the 
numbet  and  situation  of  the  spiracula ;  from  the  situation  of  the 
mouth,  &o. 

The  specific  characters  are  so  very  various,  that  it  would  be  su- 
perfluous to  enumerate  them. 

The  fourth  class,  Pisces,  is  subdivided  into  six  orders,,  the  charac- 
ters of  which  are  taken  from  theskuation  of  the  bctty  fins. 

Order  1.  llie  apodal  have  po  belly  fins.  This  order  contains 
eight  genera,  vis.  murasna,  gymnotus,  trichiuros,  anarhichas,  am- 
modytes,  ophjiamm,  stromateus,  xiphias,  stemoptyx,  leptaee-* 
phaius. 

Order  9.  The  jugular  have  the  belly  fins  phK)ed  befiMne  the  pec- 
toral fins,  lliis  order  includes  &ve  genera,  vis.  c^Uionymus,  ura- 
noBCopus,  tracbinus,  gadus,  blennius,  kurtus. 

Order  S.  The  thoracic  have  the  belly  fins  placed  under  the  pec- 
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Ural  Am.'  Tbit  ordkr  comprehtnds  ninelcen  gcnert^  vns.  eepoki, 
edMmeb,  coryplMmt,  gokmit,  tnUm,  KorplMMia,  zem,  ple«ironecte»> 
.  ch«todoD,  sp8rus>  tc«ru»«  labnis,  sciana^  perca,  gBsdenmem,  sgmii- 
ber>  ociilpagilcr^  imi9«f>  trigla. 

Order  4.  TIk  abdmftiniai  h»ra  tbe  MIy  fins  plaeed  beHM  tbe 
pcotanA  ins.  Tliii  orikr  eontaiiia  Mxfieeti  genera,  riz.  eobMi,  aiBia, 
siloniff  teuthU,  loricaria,  mkno,  fiit|ilaria»  ^iax,  el«ps>  ai^nenfioi, 
atbtfiM»  mugit,  cxoeaane,  po^^neiiMB^  dafica,  cyf  rimM. 

Order  5«  THe  brancbiottegoiii  have  the  gtB»  deaiHute  of  beny 
rays.  Tbb  order  ooiUaifia  Hen  genera,  «»«  laormyras^  o^traeton, 
trtradoiiydieden,  fya^gnatlMis,  ptgmm,  eecririftcng,  baKiteg,  cyiekp- 
ten0>  loplmit. 

Order  6^  The  cbaadaopterygioua  ba««  eartilagnioos  giMt.  Thb 
order  ceniaHi€ve  genera,  viz.  accipenser,  ebtasnni,  »qflakn>  raia. 


The  generic  cbaractera  ef  thu  daai  are  taken  from  peeuliartties 
in  the  head,  the  mouth,  the  teeib,  tli^  noitrib,  the  ray*  in  the  «em« 
brane  of  the  gMb,  the  eyes,  the  general  Hgtire  of  the  body,  the  figure 
of  the  tail,  the  sittiatioa  of  thespiraoola,  &c. 

The  specKk  eharacters  are  taken  from  pecatiartties  in  all  the 
parts  above  enumerated,  and  many  others. 

The  fiAh  class,  jLnseota,  is  sahdivided  into  seven  orders,  Hie  cfaa- 
raders  of  which  are  taken  firom  the  #iifgs. 

Older  L  The  odle^paeroiM  have  Pfw  whigs,  the  two  superior « 
owea  being  orwtaceo^s,  and  fomished  ^th  a  straight  suture.  This 
order  oooaprehends  ihrtynseveii  genera,  riz.  scarabsBus,  loeanos, 
dermestes,  meiyris,  byrrhus,  sHpha,  tritoma,  hydrophifos,  bister, 
paosus,  bostrichus,  anthrenus,  nitidula,  coceineHa,  cnrcoiio,  hrenttis 
atsdabas,  erodins,  stapbyKnus,  seaurtfs,  zygia,  mdoe,  tenebrio, 
caarida,  opatrwm,  mordeNa,  ehrysoaaela,  horia,  apahis,  manticora, 
ptmeha,  gyriaws,  caeujus,  ciypiaeephahis,  bmchas,  ptinos,  hispa, 
bwprestis,  oecydalis,  kmpyris,  cantbaris,  notoxos,  dater,  calopus, 
aiwmiis,  carabtis,  lytta,  serropal]^us,  cerambyx,  leptors,  rhinomacer, 
sociltis,  cieiadehiy  dytioas,  forfictila. 

Orders.  The  hemipteroiis  have  Ibor  wings,  the  two  superior 
ones  being  semicrastaceotts  and  incmnbent,  t .  e.  the  interior  edges 
lie  above  one  another.  This  order  includes  (borteen  genera,  viz. 
Malta,  pneomora,  mantis,  grylkis,  fulgora,  cicada^  notonecUl,  nepa, 
dasex,  microcephaliis,  aphis,  cbermes,  coccus,  thrips. 
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Order  3.  The  lepidopterous  bav<^  four  ^wings,  all  of  thew  hnbri^ 
cated  with  teaks.  ThW  order  coatakis  three  ffenchra,  viz.  papilio; 
sphinx,  phalsena. 

Order  4.  The  neuropterous  have  four  wingi,  iaCerwoTeii  wttb 
vdnst*  like  a  piece  of  net*work,  and  M  sting  id  the  anus.  This 
order  ioclodes  seven  genera^  viz.  ItbeUa,  cfdieniera,  beanerobius, 
myrmelion,  phryganea,  panovpa».  rophidia. 

Order  5.  The  hyinen<q>teroua  have  Uie  same  characters  wHh  the 
former,  only  the  anus  is  armed  with  a  sting.  B«t  this  mark  is  pe- 
quliar  to  the  females  and  neuters;  for  the  males  >have  no  sting.  This 
order  comprehends  fifteen  ge«era»  viz.  cyoips,  tentredo,  sirex> 
ichneumon^  syphex,  scolia,  thynnus,  leucospis,  tiphis,  ch^sis^  chry-» 
sisy  Tespa,  apis,  ibrmica,  mutilk. 

Order  6w  The  dipterous  have  two  wings,  and.  twockvated  hal- 
teres,  or  balances,  behind  each  wing.  This  order  contains  twdve 
genera,  viz.  diopsis,  tipula,  mufeica,  tahanus  empis,  conops,  oestiiis^ 
aiilus»  stjomoxys,  cukx,  bombyhus,  htppebo^ea. 

Onkr  7.  The  apterous  have  no  wings.  Thu.  order  contains  fif^ 
teen  genera,  viz.  kpisma,  podura,  termes,  pediculus,  pulex,  acartis, 
hydcachna^aranea,  phalangium,.scorpio,  caBcer,.raonoculus,  odibciis, 
scolopendra,  julus.  ' 

The  aizth  class.  Vermes,  b  divided  into  five  orders. 

Order  I.  The  intestinal  are  the  mos4  sim;^  animals,  being  per* 
fectly  naked,  and  without  timbs  of  any  kind.  Ihh  order  contains 
twenty-one  genera,  viz.  aacaris,  trichocephakis,  uncinaria,  filaria, 
scokx,  ligula,  Uagratuk,  strong^iu^,  echinorhynchus,  hasruca,  cu- 
cuUanu8,caryophylkeus,  fasdok,  tenia,  furia,  .gordius,  hirudo,  lum* 
bricuS)  sipuQCulus,  pknaria.  . 

Orders.  The  molluscous  ace  Ukewise  simple  naked  animals, 
without  any  shell;  but  tbey  are  brachiated,  or  fumkhed  with  a 
kind  of  limbs.  Thk  order  qomprehends  thicty-one  genera,  vis. 
actinia,  ckva,  mammaria,  p^icelkria,  aseidia,  salpa,  dagysia,  pte^ 
rotrachea,  Umax,  aply«ia,.dori8,  tethys,  hdothuria,  terebeUa,  tsitoo, 
sepia,  clio,  lobaria,  lernse,  scyllflNi,  glaucus,  apbrodita,  amphitrite, 
spio,  nereis  nais,  physsophora^  medusa,  lucernaria,  asterias,  echinus. 

Order  3.  The  testaceous  have  the  same  characters  with  those  of 
Order  2,  but  are  covered  with  a  shell.  This  onkr  indudes  thirty- 
six  genera,  viz.  chiton,  lepas,  phloas,  mya,  sokn,  tellina,  cardlom, 
mactra,  donax,  venus,  spondylus,  chama,  area,  ostrei^  anomia,  my- 
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tilus,  pinna,  argonauta,  nautilus,  conus,  cypraea,  bulla,  voluta,  buc- 
cimim,  fttrombus,  murex,  trocbiw^  Uirbo,  hdix»  neriu,  haltotis, 
piidki,  daitalkHn,  serpvla,  teredo,  sabella. 

Order  4.  The  zoopbytic  are  compound  ahimals,  fumiahed  witb  a 
kind  of  flowers,  and  having  a  vegetating  root  and  stem.  This  order 
contains  Meen  genera,  viz.  tubipora,  madrepora,  millepora,  celle- 
pora,  isis,  antipaUios,  gorgonia,  alcyonium,  spongia,  flu8tra,tubularia, 
corralina,  aertularia,  pennatula,  hydra. 

Order  5.  The  infusorialconsists  of  very  small  simple  animab.  lliis 
oflder  contains  fifteen  genera,  viz.  braclrionits,  vorticella,  Irichoda, 
cercaria,  1eucopera,gooiiim,  colpoda,  paramecium,  cycKdinm,  bur- 
Mar'iM,  vibrio,  enehelis,  bacillaria,  volvox,  monas, 
.  Tbe  ViRiiBs^  or  worm  class,  consists  of  animals  very  differently 
temed,  of  very  difierent  mannem,  and  inhabiting  very  difierent 
aitoationB.  Under  tbe  Linnesan  arrangement  they  may>  in  a  gene- 
ral view^  be  divided  into  snch  as  aire  naked,  and  tuch  as  are  covered 
with  a  shelly  or  other  defensire  integument.  They  consist,  in  §tLCt, 
oiM  animi^  which  Linnsus  regarded  as.  below  the  rank  of  insects, 
and  which  he  did  not  know  how  else  to  dispose  of;  and  in  this 
respect  are  analogous  u^  his  class  of  cryptogamia  in  botany. 

The  method  of  Cuvier,  which  we  shall  impncdiatdy  subjoin,  will 
be  found  a  considerable  improvement  upon  that  of  Linnaeus  itt  this 
reject  He  separates' tbe  mollusca  and  tevlacea  from  the  proper 
worms  and  the  zoophytes,  and  arranges  them  into  a  distinct  division, 
•a  we  have  already  observed  he  pursues  in  the  Crustacea. 

Biumenbacb,  as  we  have  also  remarked,  chiefly  diflers  fromCuvier^ 
as  well  in  this  as  in  the  preceding  classes,  in  his  subdivisions;  for  in 
the  grand  outlines  of  their  arrangements,  the  two  methods  may  be 
regarded  as  one  and  tbe  same:  and  we  now  proceed  to  run  a 
parallel  between  tbem,  for  a  comparison  witb  the  foregoing  classifi- 
cation of  Linnaeus. 

Animals,  as  indeed  we  have  already  observed,  are  dittribuled  in 
the  view  of  these  celebrated  physiologists  into  two  grand  dtvistons : 
those  which  have  a  vertebral  column  and  red  blood,  and  those  which 
have  no  vertebrae,  and  are  white-blooded. 

In  the  former  division  there  is  always  an  interior  skeleton ;  and  a 
spinal  marrow  contained  in  the  vertebral  canal ;  never  more  than 
four  members,  of  which  one,  or  both  pairs,  are  wanting  in  some 
instances.  The  brain  is  contained  in  a  cranium :  there  is  a  great  jym- 
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paibetk  Mfve ;  fire  teiMn ;  two  moveable  eyes ;  and  ihree  semicir- 
cular €tnalt  in  the  eir.  The  circulatl«tt  it  pedEermed  by  one  muacobr 
ventricle  at  leai^  There  ane  lymybatic^  at  fvell  at  blaad»fetteit> 
The  jawt  being  placed  horizaoUlly,  the  mouth  it  apened  bf  their 
mofing  from  above  downwards,  or  from  beiare  ihackwaidi.  There 
it  a  coQliniieut  alimeiiiary  caoal;  peritaneum;  liver,  spiaen,  and 
pauoreat,  two  Iddneyt,  and  renal  capsalet ;  and  two  tealidea. 

The  vertebral  aiiimalt  are  aubdivided  into  |be  warm  and  coU* 
Ueoded. 

Wam-blooded  verlebral  ammalt  have  boih  venlriclet  in  abe 
heart,  and  a  douWe  circttlataon-;  and  breathe  by  meant  of  laiiga. 
The  cranium  is  complelely  filled  by  the  brain.  The  eyes  are  dosad 
by  eye^lids.  The  tympanisn  of  the  ear  ia  bottowad  out  aC  the 
crsniuas,  and  the  tabyKwth  is  excavalod  in  the  bone.  Besidca  ibe 
scaai-circular  oaoab,  there  a  cochlea.  The  nostrils  coronnsnteate 
•with  the  fauces,  and  aUow  the  passage  of  air  into  the  luogs.  The 
trunk  is  constantly  furnished  with  ribs. 

In  cold-blooded  vertebral  animals  the  brain  nevier  entirely  iUsthe 
cmntDun.  The  eyes  seldom  possess  moveable  eyelida.  When  ihe 
tympanum  exists,  it  is  on  a  level  with  the  aurface  of  the  head. 
There  is  no  cochlea.  The  difi^ent  paru  of  the  ear  afc  connected 
but  looaely  to  the  cranium. 

The  division  of  waraa-blooiled  animals  oontaina  twodasses  ;  mam- 
malia  and  birds. 

The  manunats  are  viviparous^  and  suckle  their  yowig  (from 
which  ctffcomstiance  the  name  is  derived).  They  have  an  uterus  with 
two  comua ;  and  the  male  baa  a  penis. 

Ttiere  are  two  occipital  condyles:  a  vQ*y  c<Mnplic%fted  braid ; 
four  osticttia  audilus,  and  a  spiral  cochlea.  The  skin  covOMd  with 
hair.  A  muscular  diaphragm  separates  the  dMst  nnd  abdiaaicn. 
There  is  an  epiglottis.  The  lower  jaw  only  moves.  The  fluid  in 
the  laoteab  is  vvfaite,  and  passes  through  several  congk>blate  glafeids. 
There  is  an  omentum. 

Bhimenbatfh  etUbllahes  the  Ibttowing  order  inthis  class:— 

I.  Bimanum.    Two  handed.  • 

Genus  1.    Homo.  / 

II.  Quadrumana,  four-handed  animah :  having  a  separate  ffaanb, 
capable  of  being  opposed  to  the  other  fingers,  both  in  their  upper 


Digitized  by  VjOOQ IC 


Ci^ASSiFICATION  OF  ANIMALS.  S35 

and  lower  extremities.    Teeth  like  tho^  of  t  man,  except  that  the 
cuspidati  are  generally  longer. 

1  Simiae,  apes«  monkeys,  ba-    2  tiemor,  macauco 
boons 

III.  Bradypoda^  slow-moving  animals. 

1  ^  BradypuB,  sloth  3  Manis,  scaly-lizard,  or  pangoKn 

2  Myrmecophaga,  ant-eater    4  Dacypus  or  tatu,  armadillo. 

This  order  foribs  two  in  the  arrangement  of  Cuvier.  Ut,  Tardi- 
grada ;  which  includes  the  sloths.  There  are  no  incisors  in  either 
jaw.  There  is  a  complicated  stomach,  bat  no  rumination.  9dly, 
Edentata,  toothless  animals.  Some  of  *them  have  no  teeth ;  others 
want  the  incisores  and  cuspidati.  The  tongue  is  long,  slender,  and ' 
projectile,  for  seizing  the  insects  on  which  the  animals  feed  i  body 
covered  with  hard  substances.  The  armadillo,  manis,  ant-eater, 
and  ornithorhyncus,  or  duck-billed  animal,  belong  to  this  order. 

IV.  Chetroptera,  having  the  fingers  elongated  for  the  expansion  of 
a  membrane,  which  acts  as  a  wing. 

I  Vespertilio,  bat. 

V.  Glires.  Rodentia  of  Cuvier — gnawing  animab.  Having  two 
long  and  very  large  incisor  teeth  in  each  jaw,  by  which  they  cut 
and  gnaw  hard  bodies,  chiefly  vegetables.  There  is  a  large  interval 
behind  these  teeth,  unoccupied  by.  cuspidati. 

1  Sciurus,  squirrel  5  Cavia,  Guinea-pig 

2  Glis,  dormouse,  (Myoxus      6  Lepus,  hare  and  rabbit 

Linn.)  7  Jaculus,  jerboa 

3  Mus,  moase  and  rat  8  Castor,  beaver 

4  Marmota,  marmot  9  Hystrix,  porcupine 

VL  Ferae,  predaceous  and  carnivorous  animals.   Very  strong  and 

large-pointed  canine  teeth  :  molares  forming  pointed  prominences^ 

Short  and  simple  alimentary  canal,  and  consequently  slander  bdly . 

1  Erinaceus,  hedge-hog  6  Didelphb,  opossum,  kangu- 

2  Sorex,  shrew  roo 

3  Talpa,  mole  7  Viverra,  weasels,  ferret,  pole- 

4  Mtka^  ledger  cat,  civet 

&  Unm,  bear  8  Mustella,  skunk,  stoat,  kc. 
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9  Caniii,  dog,  wolf  Jackal,  fox,     11  Liitra,  otter 

bysna  12  Phoca,  seal  or  sea-calf 

10  Felis,  cat.  Hod,  tiger,  leopard, 

lynx,  paotber,  &c. 

The  five  first  genera  of  tbis  order  form  tbe  plantigrada  of  Cuvier ; 
animals  which  rest  the  whole  of  the  foot  on  the  ground.  They  are 
less  camivorous  than  the  other;  have  a  longer  intestinal  canal,  and 
no  copcom. 

Tbe  sixlh  genus  forms  the  pedimana  of  the  same  zoologist :  as 
they  possess  a  separate  thumb,  on  the  hind  extremities  only.  They 
have  a  pouch  iu  the  abdomen  containing  tbe  mammas,  and  holding 
the  young  in  their  early  state.  One  species,  the  kangaroo,  (macro- 
pus  m^or  of  Shaw)  must  however  be  excepted.  That  is  placed 
among  the  rodentia ;  and  does  not  possess  the  separate  thumb. 

The  order  carnivora  of  Cuvier  will  include  from  the  7tb  to  the 
lltb  genus:  both  inclusive.    Tbe  seals  belong  to  his  amphibia. 

VII.  Solidungula  (solipeda  Cuvier)  a  single  toe  on  each  foot,  with 
an  undivided  hoof.  Large  intestines,  and  particularly  an  enormous 
coDCum.     Incisors  in  both  jaws. 

1  Equus,  horse  and  ass. 

VIII.  P^ora  or  Bisulca  (rumioantia  of  Cuv^r),  a  divided  hoof. 
No  incisors  in  ^le  upper  jaw.  Stomach  consisting  of  four  cavities. 
Rumination  of  food.    JLong  jptestines.  ^^v. 

1  Camelus,  camel,  dromedary,    4  Bos,  ox,  bufi&lo 

lama  5  Girafi&,girafl[e,orcamelopard 

2  Capra>  sheep,  goat  6  Cervus,  elk,  dee-kind 
S  Antilope,  antelope  chamois       7  Moschut,  musk 

IX.  BellusB,  animals  of  an  unshapely  form,  and  a  tough  and  thick 
hide ;  whence  they  have  been  called  by  Cuvier,  pachydermata  (from 
vax^^>  thick,  and  itffM,  skin).  They  have  more  than  two  toes: 
incisors  in  both  jaws;  and  in  some  cases  enormous  tusks. 

1  Susy  pig-i(ind»  pecari,  babi*    3  RJMooGeiios 

roussa  5  Hippopotamus 

9  l^apiir  6  Trichecus,  more  or  walrus, 

3  Elepbas  manati  or  seacow 

T^e  last  genus  of  this  order,  together  with  the  phoca  (seals)  con* 
stituies  the  amphibia  of  Cuvier.  These  animab  have  alKNrt  mem- 
bers adapted  for  swimming. 
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X.  Cetacea>  whalet;  living  entirely  in  the  sea»  and  formed  like 
Mu^;  bre^be  by  an  opening  at  tbe  top  of  the  head,  called  the 
blowing-bole;  through  which  they  throw  out  the  watef,  which  enters 
their  mouth  with  their  food.  Smooth  skin  covering  a  thick  layer  of 
oily  fat.  No  external  ear.  A  complicated  stomach.  Multilobu* 
lar  kidneys,  larynx  of  a  pyramidal  ^ape,  opening  towards  the  blow- 
ing-hole. Testes  within  the  abdomen.  Mamme  at  the  sides  of  the 
▼uhra.  Bones  of  the  anterior  extremity  conceded  and  united  by 
the  skin,  so  as  to  form  a  kind  of  fin. 

1  MoDodon>  narwhal,  sea-uni-    S  Physeter 

com  4  Delphinusy  dolphin,  porpoise 

3  Batena,  proper  whales 

•  Cuvier  distributes  the  class  mammalia  into  three  grand  divisions : 
U  Those  which  have  claws  or  nails  (nmmmiftret  a  <mgi€$)  ;  in- 
cluding the  following  orders:  bimana^  quadrumana,  cheiroptera^ 
plantigrada,  camivora,  pedimana,  rodentia,  edentata,  tardigrada. 

2.  Those  which  have  hoofs  (mammif*  d  onglet)  ;  including  tbe 
pachydermata,  ruminantia,  and  solipeda. 

3.  Those  which  have  extremities  adapted  for  swimming  (mammtf. 
a  pieds  en  nageoire).    Amphibia  and  cetacea. 

Birds  are  oviparous;  have  a  single  ovary,  and  oviduct;  a  single 
occipital  condyle;  a  very  large atemum;  and  anterior  extremities 
adapted  for  flying. 

They  have  three  eyelidit;  no  external  ear;  a  cochlea  conical,  but 
notapiral;  a  single  ossiculum  auditus;  body  covered  with  feathers. 
Tbe  lungs  are  attached  to  tbe  surface  of  the  chest;  and  penetrated 
by  tbe  hair,  which  goes  all  over  the  body :  there  is  a  larynx  at  each 
end  of  the  trachea;  no  epiglottis.  The  jaws  are  covered  with  a 
horny  substance*  Tbe  chyle  is  transparent ;  no  mesentric  glands ; 
nor  omentum.  No  bladder  of  urine ;  the  ureters  terminating  in  a 
bag,  through  which  the  eggs  and  fteces  come,  viz.  tbe  cloaca. 

This  class  cannot  be  distributed  into  orders  so  clearly  distinguished 
by  anatomical  characters  as  the  preceding  one.  Blomenbach  divides 
them  into  two  leading  divisions. 

(A)  TsaiBSTaiAL  Buds. 
Order  I.  Accipitres»  birds  of  prey,  with  strong -booked  bilb,  and 
large  curved  talons,  a  membranous  stomach,  and  short  caeca. 

VOL.  V.  I 
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i  Vnftur,  vtrtmre  tribe  S  SIrix,  owl 

9  Falrti,  Mcon,  ca^,  hawk,    4  L&tiiilt,  «brike  of  buidier  hkd 

kite 

li.  Levirwtres,  ligtil-billed  birds^  having  a  large  hollow  bill. 

1  Psittacus,  parrot  kind  S  Buceros^  rhinoceros  birds 

2  Rampbastosj,  toucan 

IIL  Pic£»»  ibis  and  the  two  foltowing  orders  are  not  dearly  cba- 
'  racterised. 

1  Picus,  woodpecker  4  Alceda,  kingsfisher 

2  Jynx,  wryneck  5  Trochilus,  humming  birds, 

3  Siua,  nuthatch  &c.  &c. 

IV.  Coraces. 

1  Conrus,  crowj  niTen>  jack-    3.  Paradisea,  binds  of  paradise 

daw»  noigpke^  jay,  &c.         4  Cnculas^  cnckow 
3  Coraciai>  rdter  Soc.  &o. 

V.  Paiseres,  sihall  singing-birds. 

1  AJauda,  lark  6  Motacilla^    nightiiigale^    red- 

2  Stumus,  starling  breast,  wren 

3  Turdus,  thrush,  blackbird  7  Hirundo,    swallows,    martins, 

4  £beri2a,  bunting  &c. 

5  Fringilla,    finches,  canary-  9  Caprimulgus,  goat-sucker, 

bird,  linnet,  sparrow  &c. 

VI.  Gallini^  gallinaceous  birds,  mostly  domesticated.  They  pos- 
sess a  large  crop,  strong  muscular  gizzard. 

1.  Columba,  pigeons  4  Meleagris,  turkey 

2  Tetrao,grous,  quail,  partridge  5  Pavo^  peacock 

3  Numida,  guinea-fowl  6  Otis,  bustard 

'  VIL  Struthiones*  struthious  birds.  The  largest  of  the  dass; 
possess  extremely  small  wingsi  and  are  therefore  incapable  of  flight, 
but  run  very  swiftly. 

1.  Stmthioi  ostrich  %  Casuartus,  cassowary  dr  emu 

(B)  Aquatic  Birds. 
Order  I.  Grails,  waders,  frequenting  marshes  and  streams;  long 
naked  legs ;  long  neck »  cylindrical  bill  of  different  lengths. 

I    Aniea,  crane,  stork,  heron,    2  Scok>pax,  ^oodeoeki  snipe, 
WUern  carlew 
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8  TriDga,  lapwing,  rii6^  and    6  Rtllns,  rail 

reevei  7  Pbaenicoptervs,  iiainlngo 

4  Charedriitt,  ptorer  8  Tantalus,  ibit, 

5  FuHca^  coot  Ice. 

II.  Anseres,  twimming  birds;  web-footed;  bill  broad  and  flat, 
covered  by  a  somewhat  soft  substance,  on  which  large  nerves  are 
distributecU 

I  Colymbus,  diver  6  Anas,  swan,  duck,  goose 

9  Lams,  gull  7  Mergues,  goosander 

3  Procellaria^  petrel  8  Alca,  auk,  puffin 

4  Diomedea,  albatross  9  Aptenodytes,  penguin 

5  Pelecanus^  pelican,  cormorant 

Tbe  two  classes  of  cold-blooded  vertebral  animals  are  the  amphi- 
bia  and  fishes. 

Tbe  former,  differing  censiderably  from  each  other,  have  very  few 
common  characters;  lor  in  difierent  instances  they  walk,  fly,  swim, 
and  crawL  There  is  tM  external  ear,  nor  cochlea ;  the  brain  is  al- 
ways very  small.  Tbe  Inngs  are  in  the  satne  cavity  wi^  the  odier 
viscera ;  no  epiglottis,  omentum,  nor  mesenteric  glands.  Two  ova- 
ries and  oviducts.  Cloaca,  through  which  the  feeces  and  urine  are 
expelled ;  and  in  which  the  organs  of  generation  terminate.  Neither 
hair,  feathersi,  nor  mammsft. 

Order  L   Replilia,  having  four  feet,  (quadrupeda  ovi|iara). 

1  Testudo,  tortoise,  turtle  3  Lacerta,    lizards,   crocodile, 

2  Rana,  frog,  toad  chameleon,  newt,  salaman- 

der, iguana,  &c. 

II.  Serpentia.  No  external  members ;  body  of  an  elongated  form, 
and  viscera  of  a  similar  shape.  They  are  oviparous;  but  the  egg  is 
sometimes  hatched  in  tbe  oviduct.    Both  jaws  moveable. 

1  Crotalus,  rattlesnake  4  Anguis,  blind-worm 

3  Boa.    Immense  serpents   of    5  Amphisbaeoa 

India  and  Africa  6  Cscilia 

3  Coluber,  viper 

Fij*hes — Breathe  by  means  of  branchise,  or  gills ;  and  have'no  tra- 
chea, or  larynx.  Organs  of  potion  consisting  of  fins.  Nose  un- 
connected with  the  organs  of  respiration.  Ear  entirely  enclosed  in 
tbe  head;  the  tympanum,  &c.  being  absent.  Both  jaws  moveable. 
The  place  of  the  pancreas  supplied  by  the  pyloric  caBca.    An  uri* 
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nary  bladder.  Two  ovaries.  Heart  consisting^  of  a  single  auricle 
and  ventricle.  They  may  be  distributed  into  two  leading  divisions ; 
the  cartilaginous^  whose  skeleton  consisU  of  cartilage;  the  bony, 
where  it  is  fonnbd  of  a  more  firm  substance. 

(A)  Cartilaginous  Fishbs. 

Order  I.  Chondropterygii ;  having  no  gill-cover ;  an  uterus,  with 
two  OTiducts. 

1  Petromyzon,  lamprey  4  Squalus,  shark,  saw-fish 

2  Gastrobranchus  5  Lophius,  sea-devil,  frog-fish 
S  Raia,   skate,    torpedo,    stin-    6  Balistes,  file-fish 

gray  7  Cbimssra 

II.  Branchiostegi ;  having  a  gill  cover. 

1  Accipenster,  sturgeon,  beluga    5  Cyclopterus,  lumpsucker 

3  Ostracion,  trunk-fish  6  Centriscus 

S  TetrodoD  7  Syngathus,  pipe-fish 

4  Diodon,  porcupine-fish  8  Pegasus 

(B)  Bony  Fishes,  divided  according  to  the  situation  of  their  fins. 

Order  I.  Apodes;  no  ventral  fins. 

I  Muraena,  eel  kind  5  Ammodites,  lannce 

3  Gymnotus,  electrical  eel  ■  6  Opfaidium 

3  Anarrhichas,  sea-wolf  7  Stromateus 

4  Xiphias,  sword-fish  8  Trichiurus 

II.  Thoracici ;  ventral  fins  directly  under  the  thoracic. 
1  Echeneis,  sucking  fish  6  Sparus 

9  Coryphsena,  dorado  7  Perca,  percb 

5  Zeus,  dory  8  Scomber,    mackarel,  bontto, 

4  Pleuronectes,  flounder,  plaice^  tunny 

dab,  hoUbut,  sole,  turbot    9  MuUus,  mullet^ 

5  Cbseladon  &c.  &c. 

III.  Abdominales ;  ventral  fins  behind  the  thoracic ;  chiefly  in- 
habit fresh  water. 

1  Cobitis,  loach  5  Clupea,  herring,  sprat,  shad 

2  Silurus  6  Cyprinus,  carp,  tench,  gold 
S  %lmo,  salmon,  trout^  smelt  fish,  minnow,  ftc.  &c. 

4  £sox,  pike 


Digitized  by  VjOOQ IC 


CLAflSlVlCATION   OF  ANIMALS.  541 

rV.  Jugulare»;  ventral  fins  in  the  front  of  the  thoracic. 
1  Gadus,  haddock,  cod,  whiting;,    3  Blennius,  blenny 

ling  4Callionymu8,^dragonet 

S  UranoBCopus^  stargazer  5  Trachinus,  weaver 

The  animals  which  have  no  vertebral  column  do  not  possess  to 
many  common  characters  as  the  vertebral  classes^  Their  hard  parts, 
when  they  have  any,  are  generally  placed  on  the  surface  of  the  body. 
The  centre  of  the  nervous  system,  instead  of  being  inclosed  in  a 
bony  case,  lies  in  the  same  cavity  with  the  viscera.  The  oesophagus 
is  generally  surrounded  by  a  nervous  chord  coming  from  the  brain. 
Their  respiration  is  not  carried  on  by  lungs ;  and  they  have  no 
Toice.  Their  jaws  move  in  various  directions.  They  liave  no  uri- 
nary secretion. 

The  invertebra!  animab  were  distributed  by  Linnsus  into  two 
classes ;  insects  and  worms,  (vermes).  The  anatomical  structure  of 
these  animals  was  very  imperfectly  known,  when  the  Swedish  natu- 
ralist first  promulgated  his  arrangement.  But  the  labours  of  sub- 
sequent zoologists,  and  particularly  those  of  Cuvier,  have  succeeded 
in  establishing  such  striking  and  important  di£ferences  in  their  forma- 
tion^ that  a  subdivision  of  the  Linnaean  classes  became  indispensably 
necessary.  The  insects  of  LinusBUs  are  divided  into  Crustacea  and 
insecta :  and  the  vermes  of  the  same  author  form  three  classes ;  viz. 
mollusca,  vermes,  and  zoophyta. 

The  mollusca  derive  their  name  from  the  soft  fleshy  nature  of 
their  body.  This  class  includes  those  pulpy  animals,  which  may 
either  be  destitute  of  an  external  covering,  when  they  are  called 
tDoUusca  nuda,  as  the  slug;  or  may  be  enclosed  in  one  or  more 
shells,  as  the  snail,  oyster,  &c.  when  they  are  termed  tesUcea. 

The  animals  of  this  class  have  no  articulated  members ;  they  have 
blood-vessels,  and  a  true  circulation.  They  respire  by  means  of 
gills.  They  have  a  distinct  brain,  giving  origin  to  nerves;  and  a 
spinal  marrow. 

1  Sepia,  cuttle-fish  7  Clyo 

9  ArgonauU  8  Patella,  limpet 

3  Nautilus  9  Helix,  snail ' 

4  Umax,  slug  10  Haliotis,  Venus's  ear 

5  Aplysia  1 1  Murex,  caltrop, or  rock-shell 

6  Doris  12  Strombus,  screw 
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13  Buccioum^  whdk  17  Solen^  nzor^tMH 

14  Ascidia  18  Cardium,  cockle 

15  Thalia  19  Mylilus^  muscle, 

16  Ostrea^  oyster  &c.  &c. 

Cuvier  classes  the  nomerous  genera  of  this  order  under  the  Uiree 
following  divisions;  Ist,  cephalopoda,  (from  iu^oeXv,  the  head,  and 
wtts,  the  foot)  which  have  the  organs  of  motion  placed  round  the 
head,:  2dly,  gasterapoda,  (from  ywm^,  the  helly,  and.vw/O  ^^^^  ** 
crawl  on  the  belly :  and  3dly,  acephela,  (from  a,  privative,  and 
xifeOnO  ^hich  have  no  bead.  The  three  first  genera  belong  to  the 
first  division,  the  ten  succeeding  ones  come  under  the  second ;  and 
the  remainder  exemplify  the  last  order. 

According  as  the  shell  of  the  testaceous  moUusca  ooaaMts^f^  tin- 
gle convoluted  tube;  or  of  two,  or  more,  separate  pieces;  they  are 
called  cochlese  bivalves,  multivalves,  &c. 

Crustacea  possess  a  hard  external  covering,  and  numerous  articu* 
lated  members*  A  long  nervous  chord,  beset  with  ganglia.  Com- 
pound eyes.  Antenns  and  palpi  like  those  of  insects.  A  heart 
,  and  circulating  vessels ;  and  gills.  Teeth  in  the  cavity  of  die  sto- 
mach. 

I  Cancer,  crab,  lobster,  cray-    S  Monoculos 
fish,  shrimp 

Insects  have  articulated  members  and  anlenns.  Those  which  fly 
arcf  subject  to  what  is  called  a  metamorphosis ;  they  puB  through 
certain  intermediate  states  of  existence,  before  they  assume  the  last, 
or  perfect  form.  From  the  egg  proceeds  the  larva  or  caterpillar; 
this  changes  to  the  chrysalis,  nympha,  or  aurelia;  from  which  the 
perfect  insect  is  produced.  Nervous  system  consisting  of  a  chord 
beset  with  ganglia.  No  heart  nor  blood  vessels.  Respiration  car* 
ried  on  by  means  of  tracheae. 

Order  I.  Coleoptera;  having  a  hollow  horny  case,  under  which 
the  wings  are  folded. 

1  ScarabsMW,  beetles  6  Lampyris,  glow-w6rm 

2  Lucanus,  stag-beetle  7  Meloc,  Spanish-fly 


3  Dermestes 


8  Staphylinus 


4  C«xtiiella»  lady-bird  9  Forsicula,  ear-wig ' 

5  Curculta,  weevil 


Digitized  by  VjOOQ IC 


II.  Hemiptera ;  four  wingt^^tber  stretched  straight  out»  w  rastSog 
teroM  each  other.  ; 

1  Blatta,  cock*roach.r  8  Fulgora,  lantenv^fly 

2  Grylki9^  loriist,   graaibop-    4  Cimex,  bug, 

per  &Ci  &c.       . 

HI,  LepidopCera ;  soft  hairy  bo^,  and  four  expand^  wings. 

1  Papilto,  butterBy 

2  Sphinx,     ,       . 
8  Phatena,  \  ""^^^ 

IV.  Neuroptertf;  four  reticulated  wings. 

1  Libeilula,  dragon-fly  3  Ephemera,  &c. 

V.  Hymenoptera ;  generally  possessing  a  sting. 

1  Vespa,  wasp^  hornet  4  Tennes>  white  ant 

3  Apis,  bee  5  Ichneumon, 
3  Formica,  ant  &c. 

VI.  Diptera ;  two  wings. 

1  (Estrus,  gad-fly  3  Culex,  g^nat,  mosquito 

2  Musca,  common  flies  4  Hippobosca,  horse-leech,  kc. 

VII.  Aptera ;  no  wings. 

1  Podura,  spring-tail  4  Acarus,  tick,  mite 

2  Pediculus^  louse  5  Aranea,  spider 

3  Pulex^  flea,  chigger  6  Scorpio,  scorpion,  &c. 

The  v^mes  may  be  divided  into  two  orders;  the  intestinal,  which 
inhabit  the  bodies  of  ojlber  animals ;  and  the  external. 

The  former  are  not  of  such  a  complicated  organization  as  the 
latter;  so  that  they  are  sometimes  arranged  among  the  zoophytes. 
The  external  worms  have  a  nervous  chord  possessing  ganglia;  an 
elongated  body  composed  of  rings;  and  have  no  distinct  head. 
There  are  no  members.  Circulating  vessels,  but  no  heart.  No 
nerves  have  been  discovered  in  the  intestinal  worms. 

Order  I.  IntesUni. 

1  Gordiiis,  guinea-worm  4  Fascioli,  fluke 

2  Ascari», thread-worm,  round-  5  Taenia,  tape- worm 

worm  6  Hydatis,  hydatid 

8  Tricocephalus 
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II.  Extcroi.  * 

1  Aphrodite,  sea-mouse  5  Nais 

2  Sipunctthia  6  Planaria 

3  Hirudo,  leech  7,  Luinbricus,  eartb-womn 

4  Nereis      ,  &c. 

The  Zoophytes  hare  nectber  hra&o  nor  nerves ;  no  heart,  nor,  per- 
haps, blood-vesseU;  no  articulated  members. 

Order  I.  Echinodennata ;  covered  by  a  hard  and  tough  coriace- 
ous skin. 

I  Echinus,  sea  hedgehog  3  Asterias,  6tar-fisb>  &c. 

n.  Soft  or  Gelatinous  Zoophytes}. 

1  Medusa,   sea-blubber,    sea-    2  Actinia,  sea-anemony 
nettles  3  Hydra,  fresh  water  polype 

III.  Infusoria;  the  animalcules  of  infusions. 

1  Vorticella,  wheel  animal         4  Volvox 

2  Brachionos  5  Mona» 

3  Vibrio,  eel  of  vinegar 

IV.  Inhabitants  of  corab,  corallines,  sponges,  &c. 

The  coral  reefs  that  surrpund  many  islands,  particularly  those  in 
the  Indian  Archipelago,  and  round  New  Holland,  are  produced  by 
various  tribes  of  these  animals,  particularly  by  the  cellepora,  isis, 
madrepora,  milepora,  and  tubipora.  The  animals  form  these  corals 
with  such  rapidity,  that  enormous  masses  of  them  very  speedily  ap- 
pear where  there  were  scarcely  any  marks  of  such  reefs  before. 

[Pantalogui. 
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CHAP  II. 

WOKMS. 
Vennct.— Linn. 

SECTION   I. 

hUroduciary  Remarks. 

JL  HE  system  of  zoology  that  still, continues  most  popular  in  our 
own  country  is  that  of  Linnsus,  and  we  shall  hence  make  choice 
of  it  in  the  prosecution  of  the  present  work.  Under  this  system, 
the  various  classes  of  animals  which  it  comprises  may  be  contem- 
plated in  an  ascending  or  a  descending  scale.  Having  commenced 
with  inorganic  matter,  and  meaning  to  close  with  the  mechanical 
and  other  curious  inventions  of  human  intellect,  we  shall  prefer  the 
former  of  these  views ;  and  shall  open  with  a  few  specimens  of  the 
lowest  of  the  Linnsan  classes,  and  which  he  has  distinguished  by 
the  name  of  Vervtes,  or  the  Warm  Tribest  the  classiik  and  ordinal 
characters  of  which  we  have  already  stated  in  the  preceding 
chapter. 

[Editob. 
t 

SBCTION    II. 

Iftfusory .  Worms  or   Animalcules ;    Wheel-animal,    Eclvihrio, 
Trichoda,  Monas. 

Thbsb  constitute  a  division  of  animals  which  until  the  latter  part 
of  the  I7th  century,  bad  escaped  all  human  attiention  and  inveiltr 
gation,  and  constituted  a  kind  of  invisible  work) :  a  series  of  beings, 
the  structure,  poivers,  and  properties  of  which,  are  perhaps  more 
asConishing  than  those  of  most  other  animals :  yet  of  such  minute- 
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ness  as,  id  general,  to  elude  the  sharpest  sight,  unless  assisted  by 
glasses.  The  ancients  therefore  were  totally  unacquainted  with  this 
class  of  beings.  To  them  the  mite  was  made  the  ne  plus  ultra, 
or  utmost  bound  of  animal  minuteness;  but  the  modems,  assisted 
by  the  invention  of  the  microscopei  have  discovered  whold  tribes  of 
animab,  compared  to  which  even  mites  may  be  considered  as  a  kind 
of  elephants.  These  minute  beings  are  chiefly  to  be  observed  in 
fluids  of  various  kinds ;  and  principally  in  such  as  have  had  any  ani- 
mal or  vegetable  substances  infused  in. them;  and  for  this  reason 
they  are  often  called  in  modem  zoology,  by  the  title  of  auimalcula 
t^futarioy  or  infusorial  animalcules.  A  most  extraordinary  idea 
was  entertained  by  the  celebrated  Count  de  BufiRm,  relative  tx>  these 
animalcules ;  viz.  that  they  were  not  •  real  animals,  but  a  kind  of 
organic  particles  or  molecule,  which  were  capable,  under  certain 
circumstances,  of  being  formed  into  animate  beings.  The  experi- 
ments of  Spallanzani  and  others  have,  however,  completely  over- 
thrown this  chimerical  and  absurd  theory  of  the  Count  de  Bufibn ; 
and  indeed  one  would  hardly  think  it  possible  for  any  person  of 
unprejudiced  mind,  nay  one  may  even  add,  of  common  sense,  to 
view  the  several  aoimalciiles  in  fluids,  and  at  the  same  time  to  doubt 
of  their  being  real  animals.  Their  rapid  and  various  motions;  their 
pursuit  of  the  smaller  kinds  on  which  many  of  the  larger  prey ; 
their  avoiding  each  other  as  they  swim;  the  cjiirious  and  regular 
stmcture  of  their  bodies ;  and  their  whole  appearance,  form  the 
most  convincing  proofs  of  their  real  animal  naturae  and  life. 

Animalcules,  as  before  observed,  are  most  frequently  found  in 
fluids ;  but  this  is  a  doctrine  that  has  not  always  been  clearly  under- 
stood, and  has  been  productive  of  some  erroneous  ideas  in  natural 
history^  ^me  writers,  for  instance,  have  asserted  that  almost 
every  kind  of  fluid  abounded  with  animalcules;  and  that  wines  and 
spirits  exhibited  legions  of  them.  This,  however,  is  so  very  far 
from  the  truth,  that  none  are  ever  to  be  discovered  in  inflammable 
spirits,  or  in  any  fermented  liquor  that  l^as  not  passed  either  into 
the  state  of  vinegar,  or  that  is  not  grown  completely  vapid.  As 
ahnost  aN  extraordinary  diseoverics  are  iiahle,  when  related  bf  un- 
skilful persons,  to  hare  their  circumsunees  exaggerated  by  addi>- 
iUMMl  oroameats,  we  need  noi  be  aurprized  that  this  has  been  the 
case  rclaiive  to  the  history  of  microscopic  animalcules.  No  sooner 
did  the  microseopical  observations  of  Leev^enhoeck  and  a  few  otliei« 
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beeomeiHttty  gcaertHy  knotrn,  than  iimnedKateljr*  « if  bgr  ft  kind 
of  fatalHy,  tbe  MHOialeylar  doctriM  wm  earned  mf^raat  deal  too  far : 
aod  innttiDeffaUe  miImUoocs  were  suppoied  *o  swarfti  irkb  these 
ouoiHe  bdagSy  which  later  and  mux  aeoarate  obaervauoiit  have 
proved  to  be  totally  free  from  thoa*  Thus  the  Unebhor  blooiny 
appearance  on  the  surface  of  oeveral  aorta  of  plumfas^  grapoii  and 
aaawy  other  fniiU,  haa  heeo  supfioaed  owing  to  innumerable  lcg4oM 
of  animalculea  on  Ae  anrface  of  the  fruk:  but  this  idea  is  entirely 
etroneoiia*  it  happcaa,  o  htile  unCbrtiNiatelyt  that  Mr.  Fape  haa 
rtaodnrril  it  into  his  eekbrated  poem,  the  Essay  on  Man,  which  still 
continues  to  propagate  the  mistake,  amongst  those  who  are  iMt 
scientifically  oontersant  in  such  subjects. 

"  £f 'o  the  bine  down  the  purple  plunib  sorroonds^ 
*^  A  living  world,  thy  fiauhng  sight  cenftmnds.*' 

The  blueidh  appearance  above-aaentioned  is  a  mere  vegetable 
efflorescence^  which  regulaiif  tildes  place  on  such  kind  of  fruit,  and 
coasists  of  particlea  of  oo  determined  shape,  and  has  not  the  least 
appearaace  ihilcould  lead  to  a  supposition  of  ito  being  of  an  ani^ 


To  attempt  a  methodical  enumeration  of  animalcules  appears, 
at  Ikst  view,  almost  a  hopeless  labour ;  since  exclusive  of  the  vast 
variety  of  species,  (of  which,  in  all  probability,  only  a  small  part 
haa  yet  been  observed),  many  of  them  have  a  power  of  changing 
their  shape  at  pleasure :  so  as  to  appear  widdy  difierent  at  parti* 
cukur  times  from  what  they  did  the  moment  before ;  and  otheni, 
though  their  form  is  constant,  are  apt  to  vary  in  colour ;  hy  which 
means  aome  deception  or  obscurity  may  arise,  and  an  uncertainty  in 
determining  the  species.  Much,  however,  has  been  done :  a  great 
many  species  of  animalcules  have  been  perfectly  well  described,  aad 
sure  perfectly  well  known  to  mJcroacopical  observers,  since  they  pos- 
sess characters  too  dear  and  plain  to  admit  of  any  doubt  of  their 
apecses,  whenever  they  happen  to  appear. 

As  examples  of  this  corious  md  interesting  race. of  animals,  we 
alsall  particukriza  a  fiev  of  the  most  remarkable  kinds,  and  such  as 
are.wdl  figured  in  the  works  of  natuaalisls. 

Amang  these  the  ^enus  called  vorticeUa  b  one  of  the  prinolpali 
Its  character  is»  that  tiie  month  or  caning  is  sqcrouoded  by  niima^ 
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rout  ahorl  (ttktn,  forming  a  ki6d  of  fiinge  rooiid  the  bead.  One 
of  ibe  BMMi  eiegaoc  species  of  voriicella  itabe  irortioeUa  convailaria, 
a  beautifiil  transparent  anitndcule,  tbe  body  of  which  is  formed  like 
a  belKsfaaped  flower,  and  is  furoisbed  with  a  very  long  Uil  or  stem, 
by  which  it  affixes  itself  to  whateyer  substance  it  pleases.  When  a 
groupe  of  these  animalcules  is  viewed  by  the  microscope,  it  exhibiU 
the  appearance  of  a  set  of  animated  flowers,  alternately  stretching 
oat  their  stems  at  full  length,  and  again  suddenly  contracting  them 
in  a  spiral  twist.  Thu  species  is  very  common,  and  is  generally 
found  attached  to  the  stems  and  under  sur&ce  of  the  leaves  of  the 
common  lemna  minor,  or  duckweed. 

But  a  still  more  elegant  species  is  the  vorticella  raoeniosa.  It  is 
found  during  the  summer  months  in  clear  stagnant  waters,  attached 
to  the  stalks  of  the  smaller  water  plants,  and 'Other'  objects;  to  the 
naked  eye  the  whole  groupe,  on  account  of  the  great  number  of  in« 
dividuals  composing  it,  is  distinctly  visible,  in  the  form  of  a  small 
whitish  spot,  resembling  a  kind  of  slime  or  mould  iness,  but  when 
placed  under  the  microscope  in  a  drop  of  water  on  a  glass,  its  ex« 
traordinary  structure  u  immediately  perceived.  From  a  single  stem 
proceed,  at  various  distances,  several  smaller  ramifications,  each 
terminating  by  an  apparent  flower,  like  that  of  a  couvolvuknis,  and 
furnished  on  the  opposite  edges,  with  a  pair  of  filaments  resembling 
stamina.  The  whole  is  in  the  highest  degree  transparent,  and  per- 
fectly resembles  the  finest  glass;  while  the  varying  motions  of  the 
seeming  flowers,  expanding  and  contracting  occasionally,  and  turn- 
ing themselves  in  diflerent  directions,  afford  a  scene  so  singularly 
curious,  as  to  be  numbered  among  the  finest  spectacles  which  the 
microscope  is  capable  of  exhibiting.  Each  animal,  though  seated 
on  the  common  stem,  is  complete  in  itself,  and  possesses  the  power 
of  detaching  itself  from  the  stem,  and  forming  a  fresh  colony  fi'om 
itself. 

To  the  genus  vorticella  also  belongs  the  celebrated  animalcule 
called  the  wheel-animal,  from  the  appearance  which  the  head  in 
some  particular  positions  exhibits ;  as  if  furnished  with  a  pair  of 
toothed  wheels,  in  rapid  motioo :  this  animalcule,  which  is  called 
vorticella  rotatoria,  has  long  ago  been  pretty  well  described  and 
figured  by  Baker,  in  his  work  on  the  microscope :  it  is  of  length- 
ened shape,  and  of  a  pale  brown  colour,  and  is  of  such  a  size  as  to 
be  sometimes  perceptible  by  a  sharp  eye,  even  without  a  glass.    It 
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is  remarkable  for  its  strange  power  of  revifiiGence#  or  rosioraikm  to 
life  and  motion,  after  being  dried  for  many  months  on  a  glass.  The 
wheel  animal  is  often  found  on  the  scum  covering  the  surface  of 
stagnant  waters^  bnt  more  frequently  in  the  water  found  in  the  hoi- 
lows  of  decayed  trees  after  rain. 

In  spring  and  summer,  nothing  is  more  common  than  to  see  the 
surface  of  the  smaller  kind  of  stagnant  waters  covered  wiUi  a  fine 
deep-green  scum ;  and  frequently  the  same  kind  of  greenness  is  dif» 
fused  throughout  the  whole  body  of  the  water :  this  green  colour  is 
entirely  owing  to  an  animalcule  of  a  genus  called  cercaria  *,  It  has  of 
late  been  described  underthe  name  of  cercaria  mutabilia,  or  change- 
able cercaria,  because  a  variety  sometimes  occurs  of  a  red  colour. 
The  animal  is  of  a  lengthened  oval  shape,  with  a  slightly  lengthened 
tail,  the  body  or  middle  part  appearing  as  if  filled  with  very  nu- 
merous green  spawn  or  ova,  while  the  extremities  are  transparent. 
It  occurs  at  this  season  of  the  year  in  almost  every  puddle.     Hie 
red  variety  is  far  less  common,  atid  the  appearance  which  it  exhibits 
is  such  as  to  alarm  the  superstitious  with  the  idea  of  the  water  being 
changed  into  blood ;  a  panic  of  which  numerous  instances  have 
been  adduced  by  authors;  and  which  is  the  more  excusable  in 
tbo^  who  are  ignorant  of  the  cause,  as  the  animalcules  are  so  very 
smatt  as  to  be  utterly  imperceptible,  except  to  ao  uncommonly  acute 
eye,  without  the  assistance  of  the  microscope ;  so  that  even  taking, 
up,  and  examining  it,  afifords  no  satisfactory  elucidation  to  the  vul- 
gar.   Not  unfrequently  we  have  seen  the  whole  surface  of  a  lai^ 
pond  thus  covered  with  this  animalcule,  of  which  there  was  not  tLe 
least  appearance  the  preceding  day.  It  should  be  observed  that  some 
other  animals,  and  particularly  sonse  small  insects  of  the  genus  mono- 
culus,  have  occasionally  produced  a  similar  appearance :  but  in  that 
case  the  demonstration  becomes  easy ;  since  every  one,  on  taking  up 
the  water,  perceives  the  red  insects.    We  are  assured  by  Swammer- 
dam,  that  the  whole  city  of  Leyden  was  one  morning  in  a  state  of 
consternation,  on  discovering  that  the  waters  of  that  place  were  ap- 
'parently  changed  into  blood;  but  the  philosopher  soon  had  the 
satis&ction  of  undeceiving  the  people,  by  demonstrating  to  them  the 
real  cause. 

Among  the  most  remarkable  of  the  animalcular  tribe  may  be 
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nutnbered  a  ipecies  of  tbe  genus  ctlled  TrkihodB,  cbiefly  charac- 
terized by  being  beset  witb  bain  or  filaments^  The  species  I  ha?e 
jtfst  meiftioned  is  the  Tridioda  Sol ;  so  named  fVom  ito  presentttif 
tbe  appearance  of  a  sun,  as  generally  expressed  in  engravings ;  ra. 
a  globe  or  ball,  beset  on  all  sides  with  very  long  diverging  rays,  or 
spines.  This  animnlcule  is  of  a  remarkable  inactive  nature,  affixing 
itself  to  the  stem  of  some  smril  water  plant,  and  occasionally  mov-* 
ing  at  the  rate  of  about  a  quarter  of  an  inch  in  an  hoar.  Ita  size 
may  be  considered  as  gigantic,  for  one  of  the  animalcular  tribe, 
being  equal  to  that  of  a  srosiYl  pin*s  head.  This  animalcule  may  be 
polled  or  torn  in  pieces,  by  means  of  a  pair  of  needles  or  other  con- 
venient Instruments,  and  in  the  space  of  a  single  hoorcacb  piece  wM 
be  apparently  complete,  and  perfectly  globular  like  the  original.  It 
preys  on  small  Monocnli,  particularly  on  a  very  small  species  caAed 
by  Linmeus  Monocotus  Pedicolus,  hardly  larger  than  a  graki  of 
sand.  The  Trichoda  Sol  appears  to  have  been  first  described  by  a 
German  author  of  the  name  of  Eickhom,  and  afterwards  more  fully 
by  Mtiller. 

'Hie  genus  called  Volvox  also  presents  one  of  the  largest  and  most 
curious  of  Animalcules,  as  well  as  one  of  the  most  beautif\il,tbe  ditef 
species,  or  Volvox  Olobator,  often  equalling  the  size  of  a  pin's  bead. 
In  the  advanced  state  of  spring,  and  again  in  aotumn,  it  appears  in 
immense  numbers  in  tbe  clearer  kind  of  stagnant  waters.  Its  ge« 
neral  colour  is  gr<^^ ;  but  it  sometimes  is  of  a  pale  orange-^coAoar. 
Its  motions  are  irregular,  in  all  directions,  and  at  the  same  time  rol- 
ling or  spinning  as  if  on  an  axis.  When  microscopically  examined 
it  presents  one  of  the  most  ctn'ioiis  phenomena  in  natnrri  history, 
being  always  pregnant  with  several  smaller  animals  of  its  own  kind, 
and  these  with  others  still  smaller :  the  whole  external  sarface  is 
covered  with  very  numerous  small  tubercles ;  whtdi  some  have  sup- 
posed to  act  as  a  kind  of  fins,  while  others  have  supposed  them  to 
be  the  valves  of  so  many  orifices  whith  the  creatui^  can  either  open 
or  close  at  pleasure,  hi  order  to  manage  its  varioua  motions.  When 
groupes  of  these  beautifel  animalcules  are  viewed  by  the  solar  mi* 
croscope,  they  strongly  recal  to  the  reeollcetion  of  the  spectator  the 
magnificent  scene  in  Mr.  Walker's  Eidouranion,  representing  nume- 
rous worlds  revolving  in  various  directions. 

In  a  genus  called  Vibrio,  from  its  vibrating  or  serpentine  form 
and  motion,  we  meet  with  the  largest  of  aH  the  animalcular  tribe. 
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viz.  the  Vibrio  Anguillula  or  Eel- Vibrio,  of  which  one  variety  inha- 
bits acid  paste  made  of  flower  and  water,  or  such  as  is  used  for  the 
common  purposes  of  book^hinding ;  and  the  other  variety  b  often 
found  in  common  vinegar.  The  paste  Vibno  is  distinctly  visible  to 
a  good  eye  without  a  glass,  and  when  full  grown  meamtres  the  tenth 
of  an  inch  in  length;  it  is  viviparous,  and  frequently  produces  a 
tribe  of  young.  Its  general  appearance  when  magnified  ib  that  of 
an  eel.  This  animalcule,  from  iu  8i2e,  and  the  ease  With  which  it 
may  at  all  times  be  kept  and  observed,  is  peculiarly  interesting,  ft 
generally  swarms  on  the  surface  of  the  paste,  and  often  coats  (he 
sides  of  the  vessel  in  which  it  is  kept,  often  forming  a  kind  of  rami* 
flcatioo,  resembling  the  branched  appearance  of  frost  on  a  window  i 
this  is  particularly  otiservable  in  rainy  weather. 

The  genus  Cyclidium  is  distinguished  by  its  oval  shape,  and  is 
among  the  smallest  of  animalcules :  the  common  oval  Cycliditm 
never  fails  to  appear  in  countless  swarms  in  any  Jcind  of  Tegetable 
infusion  after  the  space  of  a  few  days ;  as  in  infusions  of  hay,  beans, 
wheat,  and  other  sulMtances.    Its  motions  are  generally  very  rapid. 

The  smallest  of  all  the  animalcular  tribe  belopg  to  a  genus  called 
Monas :  its  character  is  an  oval  or  roundish  body,  with  a  central 
point  or  speck.  Whenever  any  kind  of  soft  vegetable  substance  has 
been  either  infused  or  boiled  in  water,  the  water,  when  set  by,  will 
not  fail  to  exhibit  animalcules  of  this  genus,  sometimes  in  the  space 
of  twelve,  but  assuredly  in  the  space  of  twenty-four  hours  afterwards. 
The  smallest  of  all  these,  and  the  smallest  of  all  animal  beings,  as 
far  as  human  research  is  capable  of  discovering,  is  a  species  called 
Monas  Tormo,  which  when  surveyed  by  the  utmost  powers  of  the 
microscope,  still  appears  but  as  a  kind  of  moving  point,  having 
merely  a  sensible  diameter.    It  is  found  in  various  vegetable  infU* 

sions,  appearing  in  the  space  of  a  few  hours. 

[Shaw. 
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SioopfyUi,  or  ZoopkyiiC'XVorms:  Polype$;  Corals;  and  Sponges. 

ZooPHTTif,  or  Plaiit-animab,  are  so  tJenoininated  from  their 
exitUng  in  tbe  shape  of  plants.  Of  these  the  genus  Hydra,  or 
Polype,  deserves  our  first  attention ;  not  only  from  its  wonderful 
nature  and  properties,  but  becaqi^e  it  serves  as  a  kind  of  standard 
•or  example  of  reference  in  many  other  genera  of  zoophytes  rooreoc 
less  allied  to.  it. 

The  genus  hydra  or  polype,  comprehending  the  real  or  fresh- 
water polypes,  was  so  named  by  Linnsus  because  in  reality  it 
afibrds  phsenomena  similar  to  those  recorded  of  the  fabulous  hydra 
of  antiquity,  which,  when  one  bead  is  cut  off,  produced  others  in  ita 
place.    The  character  of  the  hydra,  or  polype,  is  a  long,  tubular 
body,  possessing  a  great  power  of  contraction  and  extension ;  affix* 
ing  itself  by  the  tail ;  and  furnished  at  its  upper  or  open  end  with 
a  certain  number  of  long  arms,  or  tentacula,  difiering  in  number  in 
the  different  species.    The  principal  species  are  the  brown,  the  yel- 
lowish-grey, and  the  green  polypes,  or  the  hydra  fusca»  grisea,  and 
viridis,  of  Linnaeus.    These  curious  animals  may  be  found  in  aoiall 
streams  and  in  stagnant  waters,  adhering  to  the  stems  of  aquatic 
plants,  or  to  the  under  surfaces  of  the  leaves,  and  other  oiitjects. 
They  prey  on  small  worms,  monoeuli,  and  many  other  animals 
which  happen  to  occur  in  the  same  waters.    If  a  polype  .be  cut 
in  two»  the  superior  part  will  produce  a  new  tail,  and  the  infe- 
rior part  will  produce  a  new  head  and  arms;  and  this,  in  warm 
weather,  in  the  course  of  a  very  few  days.    If  cut  into  three 
pieces,  the  middle  portion  will  produce  both  the  head  and  uil ; 
and  in  short,  polypes  may  be  cut  in  all  directions,  and   wiH 
still  reproduce  the  deficient  organs.    The  natural  mode  of  pro- 
pagation in  this  animal,  is  by  shoots  or  ofl&ets,  in  the  manner  of 
a  plant:  one  or  more  branches  or  shoots  proceeding  from  the 
parent  stem,  and  dropping  off  when  complete ;  and  it  frequently 
happens  that  these  young  branches  will  produce  other  branches 
before  they  themselves  drop  off  from  the    parent;   so  that  m 
oplype  may  be  (bund  with  several  of  its  descendants  still  adhering 
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to  its  ttetn ;  thus  constituting^  a  real  genealogical  tree :  but  the  po« 
type  alsQ^  during  the  ai^tuiqnat  season,  deposits  eggs,  which  evolve 
themselves  af\erwards  into  distinct  animals,  and  thus  it  possesses  two 
modes  of  multiplication.  It  appears  a  piu'adoxicai  circumstance, 
that  a  polype  should  be  able  to  swallow  a  worm  three  or  four  times 
as  large  as  itself,  which  is  frequently  observed  to  be  the  case;  but 
it  must  be  considered  that  the  body  of  the  animal  is  extremely  et- 
tensile ;  and  that  it  possesses  the  power  of  stretching  according  to 
the  size  of  the  sijbstance  which  it  swdlows.  It  seizes  its  prey  with 
great  eagerness^  but  swallows  it  slowly,  in  the  same  manner  as  a 
snake  swalloivs  any  small  quadruped.  The  arms  of  a  polype,  when 
microbcopically  examined,  are  found  to  bear  a  general  resemblance 
to  those  of  the  sepiae,  or  cuttle-fishes,  being. furnished  with  a  vast 
number  of  small  organs,  which  peem  to  act  as  so.  many  suckers,  or 
acetabula,  by  which  means  the  animal  can  hold  a  worm,  even 
though  but  sUghtly  in  contact  with  one  of  its  arms;  but  when  on 
the  point  of  swallowing  its  prey,  it  then  makes  use  of  all  the  arms 
at  oi^ce,  in  order  the  more  readily  to  absorb  it. 

Hie  number  of  zoophytes  is  extremely  great,  and  the  major  part 
are  of  an  appearance  so  much  resembling  vegetables,  that  they  have 
been  generally  considered  as  such ;  though  the  horny  and  stony  ap- 
pearance of  several  of  the  tribe,  at  first  view,  declare  them  to  be  of 
a  widely  difierent  nature  from  the  generality  of  plants.  In  others, 
however,  the  sofi,ness  of  their  substance^  and  their  ramified  planner 
of  growth,  would  immi^iately  lead  any  one  unacquainted  with  their 
real  nature;  to  suppose  them  vegetables.  The  hard,  horny,  or  stony 
zoophytes,  are  in  general  known  by  the  name  of  coritls ;  and  of  these 
there  are  several  gepera,  or  kinds,  instituted  from  the  structure  and 
appearance  of  the  coral  or  hard  part,  and  the  affinity  which  the  ani* 
mal  or  softer  part  bears  to  some  other  genus  among  the  soft-bodied 
finimals  or  mollusca.  The  zoophytes  therefore  unite  the  animal  and 
vegetable  k'mgdoms,  and  fill  up  the  intermediate  space. 

By  the  ancients,  most  of  the  zoophytes  were  considered  as  plants ; 
but  in  later  times,  some  philosophers  have  imagined  them  rather  to 
belong  to  the  mineral  kingdom,  fancying  that  they  grew  or  increased 
somewhat  in  the  manner  of  crystals,  and  other  regularly  figured 
bodies. 

About  the  beginning  of  the  eighteenth  century,  some  observa* 
tions  were  made  on  the  common  red  coral,  ^nd  some  other  species, 
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by  Count  Mareigli,  which  Mecaed  to  prove  them  of  a  vegetable 
nature ;  for  on  gathering  them  perfectly  fresh,  and  placing  them  in 
•ea  water>  they  appeared  to  put  forth  small  flowers  from  all  the 
minute  cavities,  or  hoUow  points  on  the  surface.  These,  therefoK» 
were  considered  as  a  convincing  proof  that  coral  was  a  plant  The 
arguments  against  this  theory  were,  the  animal  6dour  which  they  dif« 
fused  in  burning,  and  a  greater  degree  of  sensibility  in  the  sup[iosed 
flowers  than  seemed  quite  consistent  with  the  generality  of  plants. 

A  very  few  years  after  Count  Marsigli's  discovery  afnd  description 
of  the  supposed  flowers  of  coral.  Dr.  Peysonel,  a  French  physician, 
from  observations  made  on  some  parts  of  the  European  coasts,  as 
well  as  on  those  of  the  West  Indies,  ventured  to  propose  to  the 
French  Academy,  a  new  theory  relative  to  the  nature  of  corals;  in 
which  be  maintained,  that  the  auf^MMcd  flowers  were  real  animals, 
pUlied  to  actinie;  and  that,  in  consequence,  the  corals  should  be  coo* 
sideredas  aggregates  of  animals,  either  forming,  or  at  least  inhabit- 
ing the  calcareous  substance  of  the  coral  in  which  they  appeared. 

To  this  theory  no  great  attention  was  paid ;  and  several  years 
^lapsed  before  a  farther  advance  was  made  in  the  knowledge  of 
these  bodies:  but  at  length,  about  the  year  iTSd  a  Mr.  Trembly, 
of  Geneva,  in  searching  after  some  small  aquatic  plants,  happened 
to  discover  tbe  animals  now  called  polypes :  these  had  indeed  been 
discovered  long  before  by  Leewenhoeck,  in  Holland ;  but  he  only 
gave  a  general  description  of  the  animal,  and  observed  that  it  mul- 
tiplied by  an  apparent  vegetation,  but  was  ignorant  of  its  power  of 
reproduction  after  cutting :  but  Mr.  Trembly,  surprised  at  the  singu- 
lar appearance  of  a  creature  which  had  at  once  the  aspect  of  a  plant, 
and  the  motions  of  an  animal,  determined  to  try  the  experiment  of 
cutting  it,  in  order  to  ascertain  its  doubtful  nature;  and  was  beyond 
measure  astonished  to  find  that  instead  of  destroying  it,  both  parts 
seemed  unii^ured  by  the  wound,  and  that  in  a  very  few  days  each 
had  reproduced  every  limb  that  had  been  lost,  and  eat,  and  moved 
as  before.  This  discovery  being  announced,  was  at  first  considered 
by  many  as  a  fable ;  and  it  was  even  contended,  that  this  division  of 
animal  life  was  in  itself  absolutely  impossible,  upon  the  principles  of 
common  sense,  as  well  as  of  sound  philosophy :  but  at  length,  the 
attention  of  all  Europe  being  excited  by  the  singularity  of  the  cir- 
cumstance, the  animals  were  every  where  sought  after,  and  experi- 
ments made  by  cutting  them  in  every  possible  direction,  and  their 
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rea)  nature  thus  completely  ascertained ;  and  from  subsequent  ob- 
servatioos  It  was  found  that  the  animals  of  moat  of  the  coral  tribes, 
both  h^rd  and  soft,  were  strongly  allied  to  polypes,  and*were  endow- 
ed w^^h  the  same  reproductive  properties ;  while  others  were  pos* 
sessed  of  the  same  power,  but  seemed  more  allied  to  the  a^Uinie,  or 
sea-anemonies,  and  to  the  medusae,  or  searbhibbecs.  Afterwards 
the  celebrated  Mr.  EUFs,  by  repeated  observations  made  about  the 
British  coasts,  proved  beyond  all  doubt,  thai  the  smaller  corals,  i 
commonly  known  by  the  name  of  coralines,  or  sea-mosses,  were  ac- 
tually so  many  ramified  sea-polypes,  coveried  with  a  kind  of  strong 
horny  case,  to  defend  them  from  the  injuries  to  whid)  they  would 
otherwise  be  liable,  in  the  boisterous  element  in  which  they  are  des- 
tined to  reside. 

Mr.  Ellis's  observations  on  the  harder,  oc  stony  corals,  as  well  as 
the  observations  of  many  other  philosophers,  have  at  length  proved 
also  that  these  stony  corals  are  equally  of  an  animal  nature ;  the 
whole  coral  continuing  to  grow  as  an  animal,  and  to  form  by  secre- 
tion^ the  strong  or  horny  part  of  the  coral,  which  at  once  may  be 
considered  as  its  bone  and  its  habitation,  which  it  has  no  power  of 
leaving,  and  a  coral  of  this  kind  is  therefore  a  large  compound 
zoophyte. 

[Skaw. 

Sponges  aft«>rd  us  another  curious  proqf  of  zoophytic  life ;  each 
of  which  is  characterised  in  the  Linna^n  system  as  a  fixed  animal, 
flexile,  torpid,  of  various  forms,  composed  either  of  reticulate  fibres, 
or  masses  of  small  spines  interwoven  together,  and  clothed  with  a 
gelatinous  flesh,  full  of  sqaall  mouths  on  its  surface,  by  which  it 
absorbs  and  r^ects  water. 

After  having  been  regarded  at  diflerent  periods  as  an  organized 
living  substance,  of  a  doubtful  (Ekid ;  then  as  an  inorganized  sub- 
stance ;  then  as  ^  vegetable ;  sponge  is  now  advanced  to  the  animal 
kingdom,  and  usually  classed  as  we  have  arranged  it  shove.  So 
early  as  the  days  of  Aristotle,  it  was  noticed  by  the  persons  employ- 
ed in  collecting  it,  to  shrink  back  when  torn  from  the  rocks,  and  was 
hence  supposed  to  be  in  some  way  or  other  possessed  of  animal  sensa- 
tion :  and  this  opinion,  prevalent  in  the  time  of  Aristotle,  was  still 
prevalent  in  that  of  Pliny. — For  many  ages  afterwards,  however, 
these  naturalists  appear  to  have  been  regarded  as  mistaken  upon  this 
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sobrject,  and  spongeg  were  again  held  to  be  akoge^er  inseniieBt  sub- 
stances. Mantigli  6rst  in  modern  times^  declared  them  to  be  en* 
titled  to  tfa^  rank  of  vegetables;  and  Dr.  Peysonell,  towards  the 
middle  of  the  last  century^  sent  two  papers  upon  this  subject  to  the 
Royal  Society,  both  which  are  printed  in  its  Transactions,  in  which 
he  maintained  that  they  were  not  vegetables,  but  animals ;  and  point- 
ed out  what  he  conceived  to  be  the  mode  of  their  growth  and  pro- 
pagation. The  idea  bad,  indeed,  been  occasionally  ifidulged  for 
nearly  half  a  century  antecedently ;  but  it  was  conceived  too  roman- 
tic and  visionary  for  general  adoption :  and  hence  all  the  natural 
histories  published  at  this  period  concur  in  the  theory  of  Marsigli ; 
and  Bauhine,  Lobel,  Toumefort,  Hill,  and  all  the  celebrated  bota- 
nists of  the  day,  give  them  free  admission  into  the  vegetable  king- 
dom, and  describe  them  as  submarine  plants.  Elli^,  however,  seems 
to  have  settled  the  point  in  1762 :  his  observations  and  experiments 
were  chiefly  made  upon  the  spongia  tomentosa ;  he  sat'isfiictoriiy 
ascertained  the  existence  of  the  animal  inhabitant ;  reoiarked  its 
contraction  within  its  cells  when  exposed  to  pain  or  injury ;  the  ex- 
piration and  inspiration  of  water  through  its  tubes ;  and  established 
the  position  that  sponge  is  an  animal ;  and  that  the  ends  or  openings 
of  the  branched  tubes  are  the  mouths  by  which  it  receives  its  nou- 
rishment and  discbarges  its  excrement :  a  position  which  chemistry 
has  since  abundantly  supported  by  proving  the  ammoniacjal  property 
of  the  cellular  matter  of  spotige. 

There  are  forty-nine  species  of  this  zoophyte,  of  which  the  chief, 
denominated  from  their  shape  or  places  of  residence,  are  common 
sponge ;  downy  sponge ;  grape  sponge ;  lake  and  river  sponge ; 
coxcomb  sponge.  / 

IPantologia, 

SRCTUXS   IV. 

Molluscous  Worms,  or  those  without  Shelh, 

One  of  the  simplest  specimens  we  can  refer  to  belonging  to  tbis 
class  is  the  slug  or  limax.  Among  the  more  curious  we  may  men- 
tion the  following. 

1.  Sepia,  Cuttle,  or  Ink- fish. 
This  is  one  of  the  most  extraordinary  of  the  entire  order.    The 
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etitttB-finh  is  difltiiiguidied  by  htving  a  fleshy  and  soitiewhai  length- 
eoed  body,  seated  or  enveloped  in  a  kindof.sbeath,  reaching  nearly 
to  the  head  of  the  animal.  The  head  is  furnished  with  very  large 
eyes,  and  a  hbrdy,  central  beak»  consisting  of  two  mandibleti  atid 
resembling  that  of  "a  parrot.  Round  the  base  of  thfe  head  ttrise 
eight  long  arms,  in  a  radiated  direction,  and  in  sonvs  species  are  two 
additional  arm8>  of  a  much  greater  length  than  the  rest;  All  these 
arms  are  beset,  on  their  internal  surface,  with  numerous,  round, 
concave  cups,  or  «uckerg,  which  adhere  so  strongly  to  whatever  sub- 
stance the  animal  cUiues  to  attach  itself  to,  as  not  to  be  separs^ 
without  great  force. 

Exclusive  of  these  chafacLers,  the  animals  of  this  genus  are  fur- 
jiished  with  an  internal  pouch  or  receptacle,  filled  with  a  very  dark- 
coloured 'fiuid>  in  some  species  intensely  black:  this  fluid  tbey^ dis- 
charge at  pleasure  through  a. tubular  orifice  sicuated  at  the  base  of 
the  breast; 

The  most  comtnon  JSuropiean  species  of  this  ^nus  is  the  S^a 
4J!fiehu$H$  of  Linnaeus,  generally  known  by  the  name  of  the  Cto^e- 
Jish.  This  animal,  which,  at  its  full  growth,  ^measures  about  two 
feet  in  lengilv  is  of  a  pale  bluish -brown  colour,  tfith  the  skin  marked 
by  numerous  dark-purple  specks.  Imbedded  it)  the  back  or  fleshy 
part  of  the.body  of  this  species  is  always  found  a  large  oblong-oval, 
calcareous  bone,  of  a  cellular  tetture,  and  which  is  of  so  light  a  na« 
tore  as  to-float  in  water.  It  tais  been  supposed  that  the  animal  has 
the  power  of  filling  the  minute  qeUules«of  this  bone  with  air,  or  of 
exhausting  them  of  it  at  plea6ure>  in  order  to  ascend  or  descend 
with  the  greater  facility.  This  bone  of  the  cuttle-fish  is  often  found 
in  considerable  quantities,  cast  on  the  shores, ,  and  forms  a  small  ar- 
ticle of  commerce,  being  used  for  various  purposes  by  different  arti- 
ficers^ It  also  serves,  when  reduced  to  powder,  as  a  good  common 
dentrifice,  and  is  indeed  considered  as  one  6f  the  most  innocent  that 
can  be  used  for  that  purpose. 

The  anatomy  of  the  cuttle-fish  is  highly  curious,  and  has  long  ago 
been  detailed  by  Swammerdam  amd  others;  and  was  even  not  un- 
known to  the  ancients.  The  animal  is  furnished  with  a  pair  of 
large  lungs,  or  respiratory  oi^^s,  situated  nearly  as  in  quadrupeds, 
but  they  are  constituted  on  a  different  principle,  and  are  more  allied 
to  the  gills  of  fishes.  The  most  striking  particularity  however  in 
this  animal,  is  that  of  having  three  distinct  hearts :  these  are  situated 
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in  the  form  of  a  triangle,  and  the  lowest  of  the  three  is  larger  than 
the  rest  The  eyes/whieh  in  this  whole  genus  are  remarkaUy  Urge, 
are  cof  ered,  as  in  eels  and  some  other  fishes,  by  the  coatimon  skhi, 
which  is  traMparent  in  those  parts.  The  pupil  of  the  eye  appears 
double,  and  the  internal  cavity  of  the  eye  is  lined  with  a  purplish* 
coloured  mncas,  which  causes  the  eyes  of  the  lifing  anionl  to  ap* 
pear  phosphoric,  or  fiery,  in  a  high  degree :  titt  exterior  coat  or 
ball  of  the  tye  h  remarkably  strong,  so  as  to  seem  almost  culea- 
reous,  and  is^  when  taken  out,  of  a  bnltaBt  peari-colour ;  and  they 
are  worn  in  some  partieultlr  parts  >of  Italy,  and  in  the  GrooiMi 
islands,  by  way  of  artificial  pearls  in  necklaces.  The  cutde^fish, 
like  the  rest  of  iu  tribe,  is  of  a  predacious  nature,  and  feedi  on 
fisheis,  shelU^hy  afnd  other  marina  animals,  and  is,  no  doterbt,  a 
highly  fdrmidable  adrersdry ;  state  it  pOMeaaes  the  power  of  fhsien* 
-log  itself  ao  ddsely  by  the  assistance  of  the  sudcers  or  cups  of  Its 
arms,  that  no  animal,  unless  of  very  considerable  size  and  strength, 
can  be  supposed  to  liberate  itself  from  its  grasp.  Its  favourite  resi- 
dence is  between  the  tacnities  or  clefts  of  submarm^  #oelts,  wher^ 
it  is  generally  sure  of  meeting  with  plenty  of  food;  and,  in  detect  of 
^  which,  in  such  situations,  it  occasionally  sallies  out  int«  the  ocean  in 
pursuit  of  prey*  During  these  excursions,  on  the  approach  either 
of  danger  to  itself,  or  the  more  easily  to  prevent  the  escape  of  its 
intended  pr^y,  it  dischaf^ges,  from  the  tubular  orifice  at  the  breast,  a 
quantity  of  the  black  fluid,  with  which  it  is  always  amply  provided; 
and  thus  obscures  or  darkens  the  water  to  a  great  distance  fsond. 
This  practice  of  the  cuttle-fish  was  wed  known  to  the  ancients.  Our 
own  celebrated  countryman,  Mr.  Ray,  draws  from  this  circumstance 
a  singularly  apposite  and  witty  ilhntratson ;  aud  observes  that  Hi 
obscure  and  prolix  author  may  not  improperly  be  compared  to  a 
cultle*fish,  since  he  may  be  said  to  hide  himself  under  his  own  ink ! 
The  black  liquor  or  ink  of  the  cuttle-fidi,  when  collected  and  dried, 
splits  or  cracks  into  fragments,  which  being  then  ground  down,  and 
re-dissdved  in  water,  form  an  exquisite  ink,  of  the  most  duraUe 
bk^kness ;  and  the  wcH-known  Chinese  preparation,  eommouly 
called  Indian  ink,  is,  in  reality,  supposed  to  be  no  other  than  the 
concrete  juice  of  the  cottte-fish,  carefully  managed,  perfumed,  and 
at  length  fbrmed  into  the  ornamented  cakes  or  masses  in  which  we 
receive  it.  I  should  here  observe  that  all  the  specie  of  this  genua 
sepia  are  provided  with  a  similar  fluid,  ^hich  th^jr  use  for  similar 
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porpoM;  but  that  of  Um  eeoiDion  cottle-fith  it  of  a  dotperbr 
blacktr  colour  than  io  mott  odier  kinds.  lo  aome  species  it  is  of  a 
reddish-browD  colour ;  and  from  it  is  prepared,  by  the  Chinese,  the 
bfowD  and  reddish  brown  Tarieties  of  Indian-ink  which  are  some- 
tiaMs  teen.  The  ancient  Bomansy  as  appears  from  sererai  passages 
in  their  writings,  made  use  of  the  juice  of  the  cutUe^fish  by  way  of 
an  ink;  but  they  seem  to  have  been  unacquainted  with  any  other 
aaode  of  preparing  it,  than  that  of  merely  mixing  or  dissolTing  it  in 
water.  The  feaBale  cuttle-fish  deposits  its  eggs  in  aumeroos  dus- 
ters, oh  the  stalks  of  fuei,  on  corals,  about  the  projecting  sides  of 
rocks,  or  on  any  other  convenient  substances.  These  eggs>  which 
are  of  the  siae  of  sbmH  filberts^  and  of  a  black  odour,  ave  popu« 
krly  known  by  the  name  of  aea  grapes :  each  indifidual  egg  is  of  an 
oval  shape,  but  with  a  somewhat  sharpened  point ;  the  young  pro« 
cecds  fipom  k  coasplete  in  aU  its  parts,  and  dtfiering  from  the  parent 
animal  in  no  o^er  respect  than  that  of  size. 

The  calamary,  loligo,  pen-fish,  or  smaller  ink-fish,  is  a  species 
flcarody  lessfomMaUe  than  the  preceding.  It  is  of  a  much  more 
lengthened  shape,  of  a  dark  colour,  and  with  the  two  long  additional 
anus  of  greater  length  in  proportion ;  and  on  each  side  the  tail  is  an 
expansion  or  process,  forming  a  kind  of  short  triangular  fin.  This 
animal  is  alio  an  inhabitant  of  the  European  seas,  but  is  less  common 
than  the  cuttle-fish*  It  has  the  same  habit  of  occasionally  darken- 
ing the  water  by  the  discharge  of  its  ink.  Instead  of  the  remaikabie 
cakareous  bone  belonging  to  the  common  cuttle-fish,  we  find  in  the 
calamary  a  long,  thin,  transparent,  pen-shaped  cartilage,  of  a  curious 
appearance,  pointed  at  the  tip  of  the  dilated  part,  and  semicylin<- 
<hical  at  the  other  end,  somewhat  representing  the  stem  of  a  <|oili« 
This  is  supposed  to  be  the  reason  of  the  name  of  calamary,  applied 
to  this  species.  Its  genend  habits  are  very  similar  to  those  of  the 
cuttle-fish.  It  is  a  very  prolific  animal,  and  the  eggs  are  of  a  very 
singular  and  curious  appearance :  they  are  deposited  in  the  form  of 
I  lengthened  groups,  radiating  from  a  common  centre,  and 
iing  every  way  into  a  circufatr  form :  each  egg  is  of  a  glassy 
traospanmcy,  and  the  young  animal  may  b6  very  distinctly  observed 
in  each,  many  days  before  the  period  of  exclusion.  These  groups'" 
of  the  eggs  of  the  calamary  are  often  seen  swimming  on  the  surface, 
and  are  occasionally  thrown  on  shore ;  the  groiipe  sometimes  mea- 
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sura  more  than  a  foot  in  diameter^  and  from  Um  g€nerftl  appearance, 
unleM  closely  inspected,  is  often  mistaken  for  a  species  of  medusa, 
or  sea»bkibber. 

A  more  remarkable  species  than  either  of  the  preceding,  is  the 
eight-armed  cuttle-fish,  or  sepia  octopodia  of  Oonseus.  This  ani- 
mal has  a  short  oval  hcfdy,  surrouhded  at  the  upper  part  by  an 
expansile  membratie,  into  the  sides  of  which  are  inserted  the  arms; 
which  are  of  great  length,  beset  6n  the  inside  with  a  double  row  of 
sQckers  or  hokkrii  and  are  all  of  equal  length,  or  without  an  addi- 
tional long^  pair,  as  in  the  two  preceding  species  of  this  genus.  The 
eigfat*armed  cuttle-fuh,  when  at  full  growth>  may  be  considered  as  a 
very  fonnidii^  animal,  and  possesses  such  a  degree  of  strength  as  to 
make  it  dangerous  to  attack  it  without  great  precaution.  Such  is 
the  ferocity  and  violence  with  which  it  defends  itself,  that  even  the 
strongest  mastiff  can  hardly  subdue  it  without  a  long  and  doubtful 
contest.  It  has  even  been  known  to  attack  a  pecson  while  swim- 
ming, and  to  fasten  itself  wiUi  dangerous  force  round  the  body  and 
limbs.  It  is  supposed  that  there  is  something  more  than  a  mere 
power  of  adhesion  in  the  acetabular  dr  cbnckve  suckers  or  fasten^s 
with  which  the  arms  of  this  animal  are  beset ;  something  of  an  elec- 
tric or  galvanic  nature ;  sincethe  pain  which  their  applicati«n  causes 
does  not  soon  cease  after  the  removal  of  the  linimal;  a  kind  of 
slinging  or  Orticatidn  remaining  for  many  houn;  and  long,af^er 
this,  a  troiiblesotne  irritation  and  itching. 

This  species  arrives  at  a  very  large  sisej  being  often  seen  so  krge 
that  the  body  equals  the  si2e  of  a  gourd,  while  the  arms  meaMire 
from  three  to  four  feet  in  lehgtb,  abd  from  tiine  to  twelve  in  circuna* 
Terence,  when  spread  out  in  the  form  of  a  star;  which,  is  a  posture  in 
which  the  animal  fluently  places  themi  It  resides  in  the  deep 
channels  fdrmed  by  liirge  rocks,  9nd  is  generally  seen  in  pairs.  The 
male  is  said  to  wander  about  in  quest  of  prey  to  a  certain  distance 
from  its  recess,  while  the  female  rarely  wanders  from  it.  The  eggs 
of  the  eight-armed  cuttle-fish  are  extremely  numerous,  and  are  dis- 
posed in  a  kind  of  grape-like  cluster :  they  are  of  a  glassy  trans- 
parency, so  that  the  young  animul,  as  in  those  of  the  calamary,  may 
be  seen  in  them  long  before  the  time  of  its  exclusion. 

The  sepia&  or  cuttle-fishes  in  general,  were  often  called  by  the 
ancients  by  the  title  of  polypi,  on  account  of  their  numerous  limbs : 
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they  also  possess,  like  the  polypi  of  modern  oatoral  history,  ai  con- 
siderable degree  of  reproductive  power ;  being  oden  seen  with  limbs 
which  have  evidently  been  mutilated,  and  have  reproduced. 

The  eight-armed  and  common  cnttle-fish  are  numbered  among 
the  edible  roaring  animals,  and  are  still  used  in  many  parts  of 
Europe  as  ibod.  With  the  Romans  they  seem  to  have  been  consi-f 
dered  as  a  delicacy.  When  boiled,  they  assume  a  red  or  deep  saU 
moD-colour,  especially  when  salted.  The  Greeks,  as  well  as  theRo« 
mans,  are  known  to  have  been  in  the  habit  of  using  the  cuttle  as 
food  i  and  it  has  been  supposed,  and  surely  not  without  a  consider- 
able degree  of  probability,  that  the  celebrated  pl^io^  but  wholesome 
dish,  the  black  broth  of  Sparta,  was  no  other  than  a  kind  of  cuttle^ 
fish  soup;  in  which  the  black  liqudr  of  the  animal  was  always 
added  as  an  ingredient ;  being,  when  recent,  of  a  very  agreeable 
taste. 

Mr.  Pennant,  in  the  fourlh  voluine  of  his  British  Zoology,  speak-* 
ing  of  the  eigh^armed  cuttle;  tells  us,  he  has  been  well  assured  frmn 
persons  worthy  of  credit,  that  in  the  Indian  seas  this  species  has 
been  found  of  such  a  size  as  to  measure  two  fathoms  in  breadth 
across  the  central  part,  while  each  Arm  has  measured  nine  fathoms 
in  length ;  and  that  the  natives  of  the  Indian  isles,  when  sailing  in 
their  canoes,  always  take  care  to  be  provided  with  hatchets,  in  order 
to  cut  off  immediately  the  arms  of  such  of  those  animals  as  happen 
to  fling  them  over  the  sides  of  the  canoe,  lest  they  sbtHild  pull  it 
under  water  and  sitik  it.  This  has  been  considered'  as  a  piece  of 
credulity  in  Mr>  Pennant;  unworthy  of  a  sober  naturalist.  It  is  cer« 
tain,  however;  that  a  great  variety  of  apparent  authentic  evidences 
seem  to  confirm  the  rebllty  of  this  accomit.  The  ancients,  it  is 
evident,  acknowledged  the  existence  of  animals  of  the  cuttle-fish 
tribe  of  a  most  enormous  size :  witness  the  account  given  by  Pliny 
and  others  of  the  large  polypus,  as  he  terms  it,  which  used  to  rob 
the  repositories  of  salt-fish  on  the  coasts  of  Carteria,  and  which, 
according  to  his  description,  had  a  head  of  the  size  of  a  cask  that 
would  bold'fifteen  amphors ;  arms  measuring  thirty  feet  in  length, 
of  such  a  diameter  that  a  man  couki  hardly  clasp  one  of  them,  and 
beset  with  suckers  or  fasteners  of  the  size  of  large  basinet  that  would 
bokl  four  or  five  gallons  apiece.  The  existence,  in  short,  of  some 
enormous  large  species  of  the  cuttle-fish  tribe,  in  the  Indian  and 
northern  seas,  can  hardly  be  doubted ;  and  though  some  accounts 
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haft  been  modi  eitggeraled^  yet  there  it  sufficient  cautefor  belier- 
ing,  that  fuch  species  rery  far  surpass  aU  that  are  generally  observ- 
able about  the  European  seas.  A  modern  naturaKst  chooses  to  dis- 
tinguish this  tremendous  species  by  the  title  of  the  colossal  cuttle- 
Mi«  «nd  seems  amply  disposed  to  belieTC  all  that  has  been  related 
of  its  rayages.  A  northern  navigator,  of  the  name  of  Dens,  is  said 
some  years  ago  to  have  lost  three  of  his  men  In  the  African  seas,  by 
a  monster  of  this  ktad,  which  unezpectediy  made  its  appearance 
while  these  men  were  employed,  daring  a  oikn,  in  nddng  the  sidca 
of  the  vesseL  The  oodtMd  cuttle-fish  seiz^  these  men  in  its  arms, 
awd  draw  them  under  water,  in  spite  of  every  eflart  to  preserve  them : 
the  thickness  of  osie  of  the  arms,  which  was  cut  off  in  the  contest, 
was  that  of  a  misen-mast,  and  the  aoetatmla,  or  sockeia,  of  the  size 
of  large  pot^lida* 

But  what  shall  we  say  to  the  idea  of  a  modem  French  naturalist, 
who  is  inclined  tp  stippose,  that  the  ^lestructiou  of  th^  grtet  French 
ship,  the  Ville  de  Part4,  tidcen  by  the  English  during  the  Aisericao 
waf,  together  with  nine  other  skips  which  came  to  her  assistance  oo 
seeing  her  fire  aigndls  of  distress,  was  owing,  not  t#  the  storm  which 
accompanied  the  disaster,  but  to  a  groupe  of  colossal  cuttie-fishes, 
which  happened  at  that  very  time  to  he  prowling  about  the  ocean 
betieath  these  unfortunate  vessels? 

These  accounts,  whether  true  or  fehe,  naturaHy  recal  to  our  rt^ 
collection  the  far^amed  monster  of  the  northern  seas,  often  men-« 
taoned,  in  a  vague  manner,  under  the  name  of  Kraken  or  Korrca. 
The  general  tenor  of  these  accounts  is,  that  in  some  parts  of  the 
northern  sou,  during  the  beat  of  summer,  while  the  sea  is  perfectly 
calm,  a  vast  mass,  resembling  a  kind  of  floating  istand,  about  a 
quarter  of  a  mile  in  diameter,  is  seen  to  rise  above  the  surface ;  ap- 
pearing to  be  covered  with  a  profusion  of  seanreeds>  corals^  and 
other  marine  substances.  When  it  is  fuUy  risen,  it  seldom  fails  to 
stretch  up  several  enormous  arms,  of  such  a  height  as  to  e^ual  that 
of  the  masts  of  a  ship;  and  after  having  continued  in  this  positioD 
For  some  time,  it  again  slowly  descends.  From  the  gen^lal  deserip* 
lion  thus  given  of  its  shape,  it  has  been-sHpposed  that  it  is  a  speciea 
of  sepia^  or  cuttlefish;  Linnseus,  in  the  first  edition  of  his  work 
(entitled  Fauna  Stoecica^  as  well  as  in  the  earlier  editions  of  his  Sys* 
ieiba  Natura?,  seems  inclined  to  admit  the  Existence  of  this  aninaalj 
and  forms  a  gcnUs  for  it,  under  the  name  of  nsicrocosmus. 
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.  2i  Actinia,  or  SearAncmone. 

'  The  beautiful  genus  thus  deuomitmted  from  it*  resemblance  to  the 
flower  of  this  uatne  when  its  feelers  or  lentades  are  expanded,  is  cha- 
racterised'by  having  an  oblong  Body,  of  an  extensile  and  expansile 
nature,  and  adhering  bj  tb^  base  to  ro^  and  otbcf  marine  sub- 
stances.  The  ntiouth  is  situated  in  ttt^  centre  of  the  upper  part  or 
disc,  and  is  surroumiled  by  very  numerbns^  soft,  extensile  feelers,  or 
arms,  spreadhig  in  the  mannet  of  rays,  and  dis)>06ed  in  a  single, 
double,  or  triple  series,  according  to  the  difibrent  species.  The 
Aetfttilfe  ar^  terjr  contitiion  on  the  rdtikst  of  niost  df  the  Eofopean 
coasts :  when  in  their  contfaeted  sUI^,  they  hiite  the  ri^^plMiitoce  ti 
inanimate  roHnded.  massed  of  coloured  |nilp»  6r  Hesh}  M<^ii^bett 
ei^panded,  they  greatly  resemble  the  aj^pearance  of  an  eitpaiided 
polypetalous  flow€fr>  t>Artfetilariy  those  of  the  anemone  and  ranun* 
cuius  tribe.  One  of  the  most  common  British  species  is  the  actinia 
varia  *,  found  on  most  of  our  coasts;  and  varying  ad  infinitum  in 
Hi  colours,  being  either  ted,  oKte/  greeri,  of  difi^rent  shade*,  and 
either  pkid  or  variously  spotted :  its  principal  character,  and  which 
distinguishes  it  in  whatever  variety  of  general  colour  it  may  happen 
to  appear^  consists  in  a  row  of  short  bead^fike  prominences,  snr* 
rounding  the  external  row  of  tentacuh :  these  t)«ad-1ike  processes 
are  intariably  of  i,  bright  blue  colour.  The  actinia  varia  in  getie« 
ral,  measurea  about  two  inches  in  diameter,  at  (he  base,  but  is  occa« 
sionally  ^een  of  a  larger  size.  • 

A  more  beautiAil  species  is>  however  found  6n  our  own  coasts ; 
generally  imbedding  itsdf  in  the  sand,  instead  of  adhering  to  rocks ; 
it  is  called  the  actinia  crassicofnis>  and  is  distinguished  by  its  red 
cotour,  and  roughish  external  surface ;  ^^hile  the  central  or  middle 
part,  when  expanded,  is  ^hiie,  mo(t  elegantly  marked  neat  the  base 
of  the  tentacula,  with  nilmeroui  carmine«coloured  streaks;  the  ten- 
taOda  themselves^  being  of  a  peaH-cdour,  and  of  a  mtich  thicker  or 
more  swelled  appeilrance  than  in  most  other  species.  The  actinia 
craisicomii  often  measures  fbUr,  five,  or  even  six  inches  io  diameter 
when  in  its  expanded  litate. 

^The  iKrtiriise,  or  sea-anemonies,  are  naturally  very  voracious  ani- 
mals, pitying  not  onljr  on  the  softer  sea-animals,  biit  on  such  as  ar<f 

I       Mil     I     II         I  ifif — ^ ' ' 

•  Act.  Mmttb^Ttothtaiam.    Bills.    Otti<l.  .Syst«  Nat 
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guarded  by  a  sheHy  defence;  they  swallow  various  kinds  of  uni- 
valve shell-fish,  thesitialler  kiiidof  cmbs,  dnd  other  animals;  and 
when  they  have  absorbed  the  juices  of  their  preyj,  tlvey  reject  the 
shell  or  other  integument  by  the  mouth.  When  kept  in  vessels  of 
«ea-vf ater>  which  may  be  easily  practised,  they  seem  to  require  no 
particular  nutriment^  absprbing  a  sufficient  quantity  of  animal 
gluten,  from  the  sea-water  itself,  for  all  the  purposes  of  nutrition. 
In  this  confined  state  they  do  not  grow  or  increase  in  size,  though 
they  frequently. produce  a  numerous  offspring,  being  of  a  very  pro- 
lific nature,  and  viviparous.  The  young  are  produced  of  vanous 
siies,  from  that  of  a  pin's  head  to  that  of  half  an  inch  in  diameter, 
and  to  the  number  of  five^  tea,  or  more  at  a  birth.  As  these  ani- 
mals are  allied  to  the  polype  tribe  in  some  degree,  they  pu'take  of 
Uieir  qualities,  and  will  reproduce  many  of  their  organs,  whea 
either  purposely  or  accidentally  mutilated. 

3.  Astertas,  or  Star^Fish, 

Most  of  these  are  of  a  stellated  or  radiated  shape,  as  their  name 
imports;  the  rays  diflfering  in  number  in  di£fbrent  species;  from  five 
to  ten  or  twelve.  The  most  curious  of  the  whde  tribe,  is  A.  Caput 
Meduse,  of  Linnccus^  or  Medusa's  head  star-fish.  It  grows  Co  a 
large  extent,  measuring  more  than  two  feet  in  diameter  when  the 
limbs  are  fully  extended.  This  very  extraordinary  animal  is  first 
divided  into  five,  equidistant,  jointed  processes,  each  of  which  is  soon 
subdivided  into  two  other  smaller  pnes;  and  each  of  these,  at  a 
somewhat  farther  distance,  into  two  others,  still  smaller ;  this  mode 
of  regular  subdivision,  being  continued  to  a  vast  extent,  and  in  the 
most  beautiful  gradation  of  minuteness,  till  at  length  the  number 
of  extreme  ramifications  amounts  to  several  thousands.  By  this 
most  curious  structure>  the  animal  becomes,  as  it  were,  a  kind  of 
living  net ;.  and  is  capable  of  catching  such  creatures  as  are  destined 
for  its  prey,  by  the  sudden  contraction  of  all  its  innumerable  rami- 
fications, and  thus  the  object  is  secured  beyond  all  power  of  escape^ 
Examples  of  this  animal,  well  worthy  of  notice,  are  to  be  found  in 
the  British,  and  were  formerly  in  the  Leverran  Museum* 

The  sea-stars,  in  general,  have  a  very  considerable  degree  of  re- 
productive power  ;  and  if  injured  by  accidental  violence,  or  if  one 
or  more  of  the  limbs  be  cut  or  torn  off*,  the  animal  will  in  time  be 
furnished  with  new  ones.    They  wander  about  the  ocean  in  quest  of 
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prey,  more  particularly  near  the  shores ;  and  feed  not  only  on  the 
softer  8ea-anin!kalB,  but  on  the  smaller  shell-fish.  Their  moutlv 
which,  as  before  observed,  is  situated  beneath,  is  arined  with 
hard  and  sharp  teeth,  resembling  a  kind  of  spines,  and  converging 
towards  the  centre  of  the  mouth,  and  differing  in  number  in  the 
difierent  species.  We  should  not  omit  to  observe,  that  the  curious 
species  last  mentioned,  the  Medusa-s  head  star-fish,  is  chiefly  con* 
fined  to  the  Indian  seas,  but  is  sometimes  foiind  in  those  of  Europe. 
Those  who  may  wish  for  a  particular  description  of  th^  anatomy  of 
the  star-fi^es,  may  ponsult  the  observations  of  Reaumur  on  this 
subject,  published  in  the  Memoirs  of  the  French  Academy. 

[Shaw. 

m 
8KCTION    V. 

Testaceous  Worms,  or  tfu>se  possessing  Skell^. 

We  have  already  seen  that  these  consist  of  three  divisions,  accord- 
ing to  the  number  of  valves  or  pieces  of  which  the  entire  covering 
consists  I  and  hence  these  divisions  are  denominated  univalves,  bi* 
valves,  and  multivalves.  We  shall  select  a  few  of  the  most  curious 
instances  of  each. 

Among  the  univalves,  *  or  those  possessing  only  a  single  shell, 
the  mosi«common  perhaps  are  the  snail,  (helix,)  and  the  perri* 
winkle,  (turbo,)  kinds.  Among  the  most  interesting  are  the  paper* 
nautilus,  the  pearl-nautilus,  and  the  ship-worm.  The  animals  inha- 
biting this  description  of  shells^  are,  for  the  most  part,  the  slug  and 
the  cuttle-fish. 

1.  Paper  Nautilus. 

A^onaata  Argo. — Link. 

*'  Among  the  principal  miracles  of  nature,''  says  Pliny,  "  is  the  . 
animal  called  nautilus,  or  pompilo$.  It  asceqds  to  the  surface  of 
the  sea  in  a  supine  posture,  and  gradually  raisii%  itself  up,  forces  ' 
put,  by  means  of  its  tube,  all  the  water  from  the  shell,  in  order  that 
it  may  swim  the  more  readily ;  then  throwing  back  the  two  fore- 
most arms,  it  displays  between  them  a  membrane  of  wonderful  te- 
nuity, which  acts  as  ak  sail,  while  with  the  remaining  arms  it  rows 
itself  along;  the  Uil  in  the  middle  acting  as  a  helm  to  direct  iU 
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/courts:  ifid  Uiua  it  pursues  iU  voyage;  and  if  alarmed  by  any  ap- 
piearaace  of  danger,  takes  in  the  ^ater  and  dettcendft.'* 

The  p#per  nautilus  is  an  inhabitant  of  the  Mediterranean  and  At- 
lifiniic  seas.  In  the  Indian  seas  is  found  a  spepies  so  similar,  ^hat 
it  hfs  g^foi^rally  been  considered  ^B  a  variety :  it  differs  jn  birring 
the  shell  marked  into  numerous  slight  tubercles  on  et^cb  side  the 
fi^rrp^s.  This  is  the  varijcty  desprib^  by  I^umphius,  in  his  ac- 
count of  its  inhabiting  ;|nimals,  observ^  by  him  during  his  resi- 
dence at  Amboyna. 

[E4u.  Plin.  Skaw. 

2.  Pearl  Nautilus . 

N^ntilos  Pompiliot. — Linn. 

This  animal  possesses  a  large  and  strong  shell,  often  measuring 
Bve  or  six  inches  in  length :  it  is  of  a  very  firm  or  dense  fabric,  of  a 
shape  somewhat  coippressed  on  the  sides,  with  a  very  wide  opening 
or  mouth,  and  with  Uie  bac)c-part  rolled  into  a  spiral  form  within 
the  cavity  of  the  shell.  The  colour,  externaHy,  is  a  dull  yellowish- 
white,  marked  with  nuqderous  zebra-like  yellowish  brown  or  dusky 
bands ;  and  within,  of  the  richest  and  brightest  silvery-pearl-colour. 
When  the  natural  pellicle  or  epidermis  of  the  outside  is  rubbed  off, 
the  whole  shell  appears  silvery  also.  The  great  and  striking  cha- 
racter of  the  genus  however,  at  least  so  far  as  regards  the  shell,  is 
the  extraordinary  structure  of  the  internal  part,  which  is  formed  into 
a  great  number,  (from  thirty  to  forty)  separate  chambers  or  divi- 
sions, each  communicating  with  the  rest  by  a  small  tubular  hole 
near  the  centre.  The  opening  or  mouth  of  the  shell  therefore  pre- 
sents a  large  but  shallow  ^concavity,  pierced  with  a  central  or  nearly 
central  hole,  and  beyond  lie  all  the  divisions  before-mentioned. 
The  body  or  chief  part  of  the  inhabiting  animal  fills  Qp  the  front 
or  great  concavity,  and  that  only ;  while  from  its  extremity  pro- 
ceeds a  slender  tail  or  process,  passing  through  all  the  rest  of  the 
chambers ;  and  it  has  been  supposed  by  some,  that  the  animal  pos- 
sesses the  power  of,  at  pleasure,  filling  up  the  chambers  or  cavities, 
either  with  air  or  water,  or  of  exhausting  them  of  both  occasion- 
ally, in  order  to  make  itself  specifically  heavier  or  lighter,  during  its 
navigations ;  for  this  animal  is  also  supposed  to  have  a  pow^r  of 
sailing,  though  in  a  less  perfect  manner  than  the  argonaut,  or  paper 
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naotilus.  The  animal  is  aboindidtmcUy  allM  to  the  Guttk-fi«b 
tribe ;  having  an  oval  body,  with  the  front  or  central  part  Airoished 
with  a  parrot*ihaped  bcak>  and  surrounded  by  arms  or  l^tacula ; 
but  they  differ  from  those  of  the  sepijis  or  cuttles^  in  being  very 
short,  extremely  napaerous,  disposed  in  several  concentric  rows  or 
circles,  and  not  beset  with  any  visible  suckers.  From  above  the 
neck,  or  round  the  upper  part  of  the  head,  rises  a  large,  concave  flap 
or  hood,  beset  on  the  inside  with  numerous  but  small  suckers,  or 
concave  tubercles.  By  the  elevation  and  expansion  of  t^is  concavfs 
flap,  or  hood,  the  animal  of  th^  pearly  nautilus  is  supposed  to  sail. 
It  is  of  a  pale  reddish-purple  colour,  with  deeper  spots,  and  var 
riegations. 

IShaw. 

Ship'WoTfn» 
Teredo  Nava]is.-*LiNN. 

This  is  a  long  worm,  covered  with  a  calcareous  shell ;  the  shell  is 
smooth,  thin,  cylindrical,  more  or  less  twisted,  rather  obtuse  at  the 
hip ;  from  four  to  six  inches  in  length.  The  same  worm  is  not  in- 
frequently found  naked,  or  destitute  of  itg  shelly  and  is  then  called 
Terebetla,  or  naked  ship-worm ;  it  has  the  same  habits  as  the  Tere- 
do, and  pierces  planks  nearly  as  readily.  The  ship-worm  is  a  native 
of  the  Indian  Sea^  from  whence  it  has  been  imported  into  Eu- 
rope. It  penetrates  easily  into  the  stoutest  oak-plank,  and  pro- 
duces dreadful  destruction  to  the  ship,  by  the  holes  it  makes  in  their 
«des ;  and  it  is  to  avoid  the  efifects  of  this  insect  that  vessels  require 
sheathing^ 

The  head  of  this  creature  is  well  prepared  by  nature  for  the  hard 
offices  which  it  has  to  undergo ;  being  coated  with  a  strong  armour, 
and  furnished  with  a  mouth  like  that  of  the  leech,  by  which  it  pierces 
wood  as  that  animal  does  the  skin.  A  little  above  this  it  has  two 
horns,  which  seem  a  kind  of  continuation  of  the  shell ;  tbe  neck  is 
as  strongly  provided  for  the  service  of  the  creature  as  the  head, 
being  fumbhed  with  several  strong  muscles ;  the  rest  of  the  body  is 
only  covered  by  a  very  thin  and  transparent  fkin,  through  which  the 
motion  of  the  intestines  b  plainly  seen  by  the  naked,  eye;  and  by 
means  of  the  microscope  several  other  very  remarkable  particulars 
become  visible  there.    This  creature  is  wonderfully  minute  when 
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newly  excliuled  from  the  €gg ;  but  it  grows  to  tbe  length  of  four  or 
six  inches,  amd  eometimes  more.  '^  ■   ■ 

'  When  the  bottom  of  a  tessel,  ot  any  piece  of  wood  which  is  con« 
stantLy  under  water,  is  inhabited  by  these  worms,  it  is  fall  of  small 
holes:  biU  no  damage  appears  till  the  outer  parts  are  cut  away :  then 
their  shelly  habitations  come  to  view ;  in  which  there  is  a  large  space 
for  inclosing  the  animal,  and  surrounding  it  with  water.  There  is 
evident  care  in  these  creatures  never  to  injure  one  another's  haUta- 
tions,  by  which  means  each  case  or  shell  is  preserved  entire ;  and  in 
such  pieces  of  wood  as  have  been  found  eaten  by  them  into  a  sort 
of  honeycomh,  there  is  seen  no  passage  or  communication  between 
any  two  of  the  shells,  though  the  woody  matter  between  them  often 
IS  not  thicker  than  a  piece  of  writing-paper.  They  penetrate  some 
kinds  of  wood  more  easily  than  others.  They  make  their  way  most 
quickly  into  fir  and  alder,  and  grow  to  the  greatest  size.  In  the  oak 
they  make  little  progress,  and  appear  small  and  feeble,  and  their 
shells  much  discoloured. 

Since  each  of  these  animals  is  lodged  in  a  solitary  cell,  and  has 
no  access  to  those  of  its  own  species,  it  has  been  matter  of  surprise 
how  they  should  increase  to  so  vast  a  multitude.  Upon  dissecting 
them,  it  appears  that  every  individual  has  the  parts  of  both  sexes, 
and  is  therefore  supposed  to  propagate  by  itself. 

The  sea-worms,  which  are  pernicious  to  our  shipping,  appear  to 
have  the  same  office  allotted  to  them  in  the  waters  which  the  ter- 
mites have  on  the  land.  They  willappear,  on  a  very  little  conside- 
ration, to  be  most  important  beings  in  the  great  chain  of  creation;  and 
pleasing  demonstrations  of  that  infinitely  wise  and  g^cious  Power 
which  formed,  and  still  preserves,  the  whole  in  such  wonderful  order 
and  beauty ;  for  if  it  were  not  for  the  rapacity  of  these  and  similar 
animals,  tropical  rivers,  and  mdeed  the  ocean  itself,  would  be  choked 
with  the  bodies  of  trees  which  are  annually  carried  down  by  the  ra* 
pid  torrents,  as  many  of  them  would  last  for  ages ;  and  probabi  j 
be  productive  of  evils,  of  which,  happily,  we  cannot  in  the  present 
harmonious  state  of  things  form  any  idea ;  whereas  now,  being  con* 
sumed  by  these  animals,  they  are  more  easily  broken  in  pieces  by 
the  waves;  and  the  fragments  which  are  not  devoured  become  spe-^ 
cifically  lighter,  and  are  consequently  more  readily  and  more  effec- 
tually thrown  on  shore ;  where  the  sun,  wind,  insects,  and  varioua 
other  instruments,  speedily  promote  their  entire  dissolution. 
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About  the  year  1730.  the  Republic  of  Holland  was  thrown  into 
a  general  alarm  by  the  appearance  of  a  vast  multitude  of  these 
worms  on  the  coast ;  and  a  very  extensive  depredation  which  they 
commenced  on  the  wood  work  of  the  dykes,  threatening  a  total  de- 
struction to  the  republic.  Fortunatdy  they  disappeared  in  a  few 
years,  perhaps  in  consequence  of  the  climate  being  too  cold  for 
them. 

[Adan9on.    Phil.  Trans,  1739,    Editor. 

Of  the  Bivalve  testaceous  worms,  or  those  possessing  a  shell 
composed  of  two  divisions,  the  most  common  examples  perhaps  are 
the  oyster  (ostrea,)  the  cockle  (cardium,)  and  the  muscle  (mytilus.) 
Among  the  more  curious  or  extraordinary  we  may  mention  the 
pearl-n)uscle,  the  chama,  or  great  clamp-shell,  and  the  pinna. 

1.  Pearl  Muicle,  or  Mother -of -Ptarl  Shell. 
MytiluB  nafgaritiferos.— Linn. 

This  shell,  which  grows  to  a  very  considerable  size,  is  of  a  flat- 
tened and  rounded  shape,  with  the  back  or  hinge  part  strait.  Its 
colour  on  the  outside  is  brown,  variously  spotted  and  clouded  ac- 
cording to  circumstances ;  and  on  the  inside,  as  every  one  knows,  of 
the  most  brilliant,  iridescent,  silver  lustre-  It  is  a  shell  of  very  con- 
siderable thickness ;  and  when  properly  cut  and  polishedis  the  beau- 
tiful substance  usually  known  by  the  name  of  mother-of-peart^  and 
of  which  so  many  ornamental  articles  are  formed ;  and  from  the 
cartilaginous  or  tendinous  hinge  at  the  back  part  of  the  shell,  in  a 
petrified  state,  is  produced  that  very  rare  and  beautiful  extraneous 
foasile,  called  thf  Androdamas,  (the  Helmintholithiw  Androdamas  of 
Linnsus,)  which  when  cut  and  poljihed,  in  the  disposition  of  its 
fibres,  and  in  its  colours^  bears  some  resemblance  to  the  eye  of  a 
pefcock's  fealherr  But  the  far  more  valuable  products  of  this  shell 
are  pearls  themsdves,  which  are  found  sometimes  loose,  and  some- 
times adhering  to  the  shell,  as  well  as  in  the  body  of  the  animal. 

The  pearl  muM^le,  or  Mytilus  margaritiferus,  is  most  common 
about  the  shores  of  the  East- Indian  islands ;  and  particularly  at 
Ceylon,  where  the  chief  pearl-fisheries  have  long  been  established, 
and  of  which  an  interesting  description  may  be  found  in  the  Asiatic 
Retearches,  and  other  publications.  According  to  the  tenor  of  these 
accounts,  one  of  the  chief  pearl-fisheries  of  Ceylon  is  carried  on,  at 
,    rou  T.  B  B 
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di0erent  periods,  in  a  s^tnUanar  bay  called  the  bay  of  Condatcby, 
surrounded  by  a  waste,  sandy  dtstn<:t :  during  the  (ishing-seaMn 
this  bay  is  said  to  ofier  a  scene  equally  uorel  and  astORi^hing  ^  being 
frequented  by  a  heterogeneous  mixture  of  thousands  of  people  of 
different  nations^  casts^  and  colours,  residing  in  tents  and  huts  erect- 
ed on  the  surrounding  shores :  you  here  meet  with  brokers,  jewel- 
lers, and  merchants  of  all  descriptions,  as  well  as  dealers  in  all 
kinds  of  provisions ;  but  by  far  the  greater  number  are  engaged  in 
the  peari-business  itself;  in  drilling,  sorting,  and  otherwise  preparing 
them  for  sale.  The  drawbacks  against  this  scene  of  entertaining 
confusion  are,  the  offensive  atmosphere  occasioned  by  the  putrefac- 
tion of  the  innumerable  pearl-muscles  lying  in  heaps  on  the  shores ; 
the  badness  of  the  water  round  the  spot,  which  is  so  brackish  as 
scarcely  to  be  drinkable ;  the  extreme  heat  of  the  weather  during 
the  day,  and  the  coldness  and  heavy  dews  of  the  night.  The  pearl- 
fishery  therefore  of  Ceylon  is  extremely  injurious  to  the  health  of 
those  who  engage  in  it,  and  frequent  it.  The  Ceylonese  pearl- 
divers  are  said  to  make  use  of  no  particular  precautions  in  exercising 
their  occupation^  but  descend  to  the  bottom  at  the  depth  of  from 
five  to  ten  fathoms  by  means  of  a  large  stone,  fastened  to  them  with 
a  rope;  and  being  furnished  with  a  basket,  they  colled^  with  as  much 
expedition  as  possible,  such  sheik  as  happen  to  he  about  the  spot 
of  their  deacent,  continuing  their  search  about  two  minutes,  when> 
according  to  a  signal  which  they  make  to  the  boat  to  whkb  their 
cord  is  attached,  they  again  ascend  with  their  treasure.  It  ia  added 
that  each  diver  will,  in  general,  bring  up*  as  many  as  omt  hundred' 
pearl-shells  of  various  sizes  in  his  net ;  and  that,  from  long  kabk, 
some  of  these  Indian  divers  become  so  expert  as  to  be  able  to  con- 
tinue under  water  for  the  space  of  six  or  seven  minutes. 

This  reminds  us  of  the  famoiis  Sicilian  diver  mentioned  by  Kir- 
cher  and  others,  who  could  remain  so  long  under  water,  that  be 
obtained  the  popular  title  of  Fish.  Frederic,  King  of  Sicily,  uo* 
thinkiogly  tempted  him  by  the  offer  of  a  goklen  cup  thrown  into 
the  sea,  to  dive  near  the  gulph  of  Charybdis:  he  made  two  at- 
tempts, and  each  time  astonished  the  spectators  by  the  time  be 
remained  under  water ;  but  in  the  third  attempt  he  was»  as  is  sup- 
poaed,  caught  in  the  eddy  of  the  whirlpool,  and  never  again  ap- 
peared. An  ingenious  French  naturalist  is  of  opinion  that  he  was 
caught  by  a  colossal  cuttle-fish ! !  The  accounts,  however,  of  the  Si- 
cilian writers  are  against  this  8uppQsition,since  they  affirm  that  hiabody 
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was  thrown  up  on  the  coast,  at  above  thirty  miles  distance  from  the 
spot  where  he  descended.  With  respect  to  the  animal  inhabiting  the 
pearl-shell,  it  is  (we  know)  popularly  called  the  pearl-oyster ;  but  In 
reality  belongs  to  the  Linnean  genus  My tylus.  ^It  is  furnished  with  a 
lengthened  tubular  tongue  or  soil  trunk,  by  the  assistance  of  which 
It  deposiu  a  small  drop  of  a  glutinous  fluid  on  whatever  place  or 
substance  it  wishes  to  attach  itself  to,  and  then,  suddenly  withdraw- 
ing the  trunk,  forms,  in  consequence,  a  thread  or  ligament ;  and  re- 
peating this  operation  a  great  many  times,  fastens  itself  by  a  short 
silken  tuft.  In  the  soft  or  pulpy  part  of  the  body  of  the  animal  are 
found  the  pearls ;  the  real  nature  and  production  of  which,  as  to 
the  oeconoDly  of  the  animal,  is  perhapa  still  in  a  great  degree  un- 
known. The  idea  of  Reaumur  is  not  improbable :  viz.  that  the  pearls 
are  formed  like  the  concretions  called  bezoars  in  quadrupeds  and 
some  other  animals.  It  is  said  that  between  one  and  two  hundred 
pearls  havcf  been  sometimes  found  within  a  single  pcaflHnusde. 
Though  the  general  colour  of  the  AeU  and  the  pearl  is  silvery,  yet 
some  have  been  found  of  a  deep  red^  and  others  oif  a  pink  colour.  It 
is  fbrther  observable,  that  a  pearl,  when  cot  through,  frequently 
exhibits  some  extraneous  body,  as  a  grain  of  gravel  or  other  sub- 
stance in  the  centre,  round  which  the  several  kmelfee  or  concentric 
concretions  have  been  formed  *•  Besides  those  found  in  the  body 
of  the  animal,  several  are  often  observed  rising  from  the  internal 
surface  of  the  shell,  to  which  they  are  closely  attached,  so  as  not  t^ 
be  com^etely  round,  and  are  therefore  considered  as  of  little  vatae. 
The  largest  pearl-sheHs,  and  sueh  as  are  most  encrusted  with  extrU- 
,  neous  marine  substances,  as  Serpuls,  Corals,  &c*  are  in  general  o%- 
servecl  to  be  most  productive  of  pearls;  while  the  smaller  snd 
smoother  shells  aflbrd  but  few,  or  so  small  as  to  be  of  no  imporUnoe 
in  commerce. 

In  addition  to  what  has  been  said  relative  to  Pearls,  we  may  add, 
that  nrregular  or  grape-shaped  pearls  sometimes  occur,  which  seeati 
to  be  owing  to  a  coalescence  of  several  smaller  one*  into  one  mass. 
One  of  the  noblest  pearls  on  record  is  that  which  Cleopatra  is  ab^ 
surdly  said  to  have  dissolved  in  vinegar,  during  an  entertainment 


*  AeoM^ina  to  Cavier,  pearb  may  be  considered  at  funned  by  an  eztravatation 
of  the  cakareooi  matter  with  which  the  animal  it  fbrnished,  for  the  augmentation 
of  its  shell. 
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whicb  the  gave  to  Mark  Autony;and  afterward.  tohw«  drank  it. 
W-emurt  .u«ly  suppose  that  .he  cau«d  it  to  be  weH  brai«dfirrt, 
before  .be  pot  it  into  the  vinegar.    It  wa.  a  pearl  belonging  to  a  pair 
of  her  ear-ring. :  the  fellow  to  it  is  said  to  have  been  wnt  to  Rome, 
and  after  being  property  cut  in  two,  formed  a  pair  of  p«idanU  tor 
the  ears  of  a  celebrated  sUtue  of  Venus  in  that  city.    Jt  iMy  not 
be  improper  to  observe,  that  the  elegant  manufacture  of  what  are 
called  falw  or  artificial  pearts,  which  sometimes  so  nearly  eq""**™^ 
one*  in  beanty  a.  to  be  very  difficultly  dUtinguished  from  them^ 
originally  a  French  invention,  and  is  still  carried  on  in  its  greatest 
perfection  at  Parifc    The  thin  glass  bubbles  used  for  this  purpose 
have  their  inside  lined  by  a  pearl-coloured  substance,  thrown  into 
them  throogh  a  Mnall  tube;  the  pearl-«oloured  subrtance  u  pre- 
pared  by  well  beating  the  silvery  scale,  of  fishes,  and  parttculariy  of 
bleaka,  in  water,  which  being  pouted  away,  the  silvery  sediment  un- 
dergoes Kveral  other  ablutions,  and  being  then  mixed  ^»«Propef 
aggluUnating  ingredients,  is  used  in  the  manner  jUst  dewnbed.  Tlie 
inventor  i«  said  to  have  been  a  bead-maker  of  the  name  of  Jacquin, 
and  to  have  lived  about  the  time  of  Henry  tl»e  Fourth.    Thi.  man 
ob^-rred,  that  on  washing  the  acde.  of  the  Bleak,  a  most  beaoOfbl 
dlver-cokjured  powder  wa.  obtained ;  and  it  occurred  to  him,  that 
by  introducing  thi.  wbstance  into  the  inlWe  of  finely-blown  glas. 
bead-,  .lightly  tinged  with  opaline  hoe*  a  perfect  imiUUon  of  «J 
pearls  might  be  made:  (for  an  attempt  of  a  .iinilar  nature  had 
mmt  years  before  b^  made  in  Italy,  by  fiUing  glas.  bubble,  irith 
quicksilver;  but  which  wa.  immediately  discouraged  J  6^'  <"  "" 
count  of  the  pearU  so  prepared  wanting  the  true  coloor,  and  be- 
cause they  were  judged  to  be  dangeroo.  by  the  phywcian..)  Jac- 
quin wa.  at  firrt  pot  to  great  difficulty  in  prewrving  the  rilvw- 
coloured  powder,  which,  if  not  used  quickly,  becomef  putrid,  and 
diffiise.  an  intolerable  smell.   AttempU  were  made  to  pce^ve  it  m 
.piriU.  but  by  thU  method  the  lustre  was  entirely  dettroyed.  It  wa. 
at  kngth  found,  that  volatile  alkali  powewed  the  power  of  prewrving 
the  .utoUnce  without  iiyury  to  ito,  colour.  Many  year,  dapwd  be- 
fore  the  falM  pearls  became  very  common ;  and  even  «>  late  a.  the 
reign  of  Louis  the  Fourteenth,  it  is  said  that  a  French  Marquis  who 
pOMCssed  very  litUe  property,  but  who  wa.  violently  in  love  with  a 
particular  lady,  gained  her  aflections  by  presenting  her  with  a  rich 
string  of  these  pearh,  which  cost  him  but  three  Louiw.,  but  which 
ihe  lady,  .uppo.iog  them  to  be  real  one.,  valued  at  a  very  high  .am. 
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The  tervaot,  who  pat  the  Marquis  ttpon  this  ttimtagein,  had  pre- 
viontly  aatnred  his. matter  that  these  pearls  withstood  heat  and 
noisture ;  that  they  were  oot  easily  scratched,  and  that  their  weight 
was  the  same  with  that  of  peal  pearls.  This  anecdote^which  is  detailed 
by  pvofessor  Beckmao,  proves  that  artificial  pearls  did  not  become 
common,  even  in  France,  till  many  years  afler  their  first  invention^ 

The  trade  of  artificial  pearl-making  is  still  carried  on  at  Paris  by 
the  descendants  of  Jacquin,  the  original  inventor ;  but  they  are  also 
made  in  many  other  parts  of  Europe,  and  with  several  variations  as 
to  the.  colour  and  kind  of  the  glass,  and  other  minute  particulars. 

Tke  mytilus  margaritiferus  of  LinniBus,  or  great  pearl  muscle,  is 
not  the  only  shell  which  produces  pearls ;  a  species  of  the  gemis  called 
mya,  and  which  is  the  mya  margariiifera  of  Linnasus,  also  produces 
pearls,  though,  in  general,  of  a  far  smaller  size,  and  of  inferior  qua- 
lity. This  shell  is  commonly  called  the  European  pearl-muscle, 
and  much  resembles  the  common  rrver-muscle,  though  of  a  difierent 
genius  It  is  found  in  rivers  in  the  north  of  England,  in  Scotland, 
Ireland,  «ttd  many  other  parts  of  Europe.  In  the  seventeenth  ceo- 
ttrry  sevens  rich  pearb  of  large  size  are  said  to  have  been  obtained 
from  this  shell,  ip  some  of  the  rivers  of  Ireland.  One  was  valued  at 
upwards  of  4^,  another  at  10/.,  and  a  third  at  no  less'than  40L  As 
a  species,  the  European  pearl-muscle,  or  more  properly,  mya,  is 
distinguished  by  having  a  thick,  coarse,  blackish  shell,  generally 
barked  or  decorticated  towards  the  hinge  *. 

I  have  .before  mentioned,  when  speaking  of  the  real  or  Indian 
pearl-shell,  the  French  art  of  making  artificial  pearls.  There  exists 
also  an  art,  snid  to  be  often  practised  by  the  Chinese,  and  which 
Linnaeus  attempted  to  put  in  practice  in  Europe,  of  forcing,  as  it 
were,  the  production  of  pearls,  in  the  mya  margaritifera,  or  Euro- 
pean pearl-muscle,  by  piercing  the  outside  of  the  shell  in  several . 
places,  so  as  barely  not  to  make  complete  perforations.  In  this 
case,  the  animal,  conscious  of  the  weakness  or  deficiency  of  the  shell 
in  those  spots,  soon  b^ins  to  secure  the  weakened  paru  by  depo- 


*  FM1I7  AMMfctkMiS  art  abo  oecssioiially  lonned  in  all  tbclls,  and  art  of  dilTcr- 
mt  ookmr,  according  to  that  of  tbe  shells  in  which  they  are  formed.  That,  the 
anin^l  of  the  laige  nnivalfe  shell,  called  the  strombos  gigas,  or  great  rose-nonthed 
strombos,  sometimes  prodncci  pearif  concretions  of  a  fine  roee.coloar. 
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filing  over  them  a  great  quantity  of  iU  peariy  csicMeoat  iMUtr.md 
ihm  formtto  many  pearly  tnberclet  over  iImid.  The  pvMlioelmr* 
ever  \9, 1  belief e,  considered  aa  not  of  ImpoTtaooe  aaffidentto  aiokc 
ft  an  object  of  gain,  bnt  father  of  mere  oarioiity ;  the  ptartyaaher-^ 
des  ttm  obtained  being  cf  inferior  beauty  to  those  mora  uainaaMy 
produced. 

9.  Great  Ctamp^ShcU.. 

Cbama  Gigat.— Linn. 

Thii  n  by  far  the  largest  and  heaviest  of  the  testaceoiis  tribes. 
The  animal^  and  even  the  shell  itself »  hAS  a  considerate  reaemhlaace 
to  an  imaaense  oyater.  Hie  sheU  is  plated»  however^  trilb  arched 
scales;  the  posterior  slope  gaping  with  a  erenulate  margin.  It  is  an 
inhabitant  of  the  Indian  seas,  and  has  sometimes  been  found  of  n>or€ 
than  three  feet  long^  and  fire  hnndred  pounds  in  weight;  th^  fleshy 
parti  or  inhabitaot,  large  enough  to  furnish  a  hundred  and  twenty- 
seyen  mep  with  rgood  meal;  and  strong  enough  to  cut  a^a^der  a 
oaUe,  and  lop  off  men's  banck*  Specimens  of  this  abett  in  its  fidi 
growth  are  not  very  common^  from  ite  being  unwieU^;  bwit  tbc^ 
may  be  aeen  in  the  British  Museum. 

[Lister,  Klein.  Editor,, 

3.  Sea-Pinna, 

Fiona  TuAh^-^lANH. 

The  animal  in  this  genus  of  shell-worms,  is  considered  by  Ltn- 
nseus  as  allied  to  a  Li  max  or  slug,  and  consequently  to  the  snail 
tribe  also.  Some  of  the  species  and  varieties  of  pinna  are  very  lai^ 
shells,  of  a  thin  structure  in  proportion  to  their  size:  and  they  are 
generally  atfixed  to  rocks  or  other  objects,  by  a  laVge  tuft  of  very  fine 
but  strong  silken  fibres  or  threads,  which  the  animal  has  the  power 
of  forming,  by  thrusting  out  a  kind  of  pointed  trunk.  With  whidh 
it  touches  thc.olject  it  wishes  to  adhere  to,  and  by  retracting  it, 
forms  a  glutinous  thread ;  and,  by  the  repetition  of  this  motion,  forms 
the  whole  tuft  by  ^hich  it  is  fastened. 

The  large  sea-pinna,  or  pinna  rudis,  15  a  curious  instance  of  this. 
This  shell  i«  browu  externally^  with  a  aligl^tly  iridescent  silvery  cast 
within ;  of  a  lengthened  shape,  with  a  very  narrow  base,  and  dilated 
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•ni  rdondcd  4Mr«r<k  Ihc  exlMOnty.  lilr  a  frcqueiU  inhabkMt  of 
the  fiwvpein  coasts  $  and  in  seme  placet,  as  about  the  coasts 'Of 
Skily  and  Ita|y»  the  silkeo  tufU  are  often  collected,  and  spun  into 
iMirious  articles  of  dress,  as  gloies  in  partictilar ;  the  silk  requrring 
no  dye,  hot  retaining  its  mdive  ooloor;  which  is  ail  elegant,  glossy, 
yclWhli  brown.  Specimens  of  this  kind  of  silk  are  generally  lo 
be  seen  in  most  of  our  moseums.  Neither  is  this  faulty  of  fasten- 
ing, or  anchoring  by  means  of  silken  fibres,  confined  to  the  genus 
pinna,  but  takes  place,  as  we  hare  already  seen^  in  the  genus  iny«> 
tilus,  and  probably  in  some  of  the  rest  '• 

[«lais. 

The  MuLTtvAtYfts,  or  iheH-worms,  whose  shell  consists  of 
three  or  more  than  three  parl^.  And  of  these  there  are  but  thfce 
described  kinds ;  the  chiton,  lepas,  and  phloas ;  the  last  of  whidi 
is  worthy  of  notice  on  various  accounts;  the  shelHs  bifalve,  ^^M 
•eferal  shaHow  diflerentty  shaped  accessory  kheHs  at  the  hinge*; 
hinges  recurved,  united  by  a  cartHege;  hi  the  inside  beneath  the 
hinge  is  an  incurved  tooth.  The  inhabitants  of  this  genus  perforate 
day,  spongy  stones,  and  wood,  while  in  their  younger  stater  'and 
as  they  increase  in  size,  enlarge  their  habitation  within,  and  thus 
become  imprisoned :  they  contain  a  phosphorous  liquor  of  great 
brilUancy  in  the  dark,  and  which  illuminates  whatever  it  touches 
or  happens  to  fall  upon. 

It  is  equally  extraordinary  by  what  means  this  curious  worm  is  able 
to  burrow  and  work  its  way  in  the  nudst  of  massy  stones^  as  the  nature 
of  the  phosphorous  light  which  it  so  copiously  secretes.  The  organ 
by  which  it  appears' to  work  is  a  fleshy  substance,  placed  near  the 
lower  extremity  of  the  shell,  of  the  shspe  of  a  lozenge,  and  con- 
siderably large  in  proportion  to  the  size  of  the  animal;  it  is  by  per- 
severance alone,  therefore,  and  by  great  length  of  time,  that  it  vs 
able  to  scoop  out  an  augmentation  to  the  cavity  it  inhabils.  The 
minute  opening  by  which  the  worm,  when  very  small,  insinuated 
itself  into  the  interior  of  the  substance  it  inhabits,  is  generally  to  be  • 
traced;  and  at  once  subverts  the  absurd  opinion  of  those  who  have 
asserted  that  the  phloas  is  at  first  hatched  in  these  holes. 

The  Ught  emitted  is  of  a  very  peculiar  kind.  Its  existence  has 
been  long  known,  for  it  is  noticed  by  Pliny,  who  observes  that  it 
shines  in  the  mouth  of  the  person  who  eats  it,  and  makes  him  lumi- 


Digitized  by  VjOOQ IC 


S76  INTSmi^AI.  WOSU8. 

nouf,  if  k  loucb  but  |ii»  band  or  cklbci.  Putr€8ceiM^y^  UuHigb  not 
putrefaction^  is  oeecssAry  for  Ibe  dticbarge  of  tbe  ligbt  poaocstcd  by 
pbospborescent  fkbe^;  in  the  phloas,  on  tbe  contrary >  tbe  light  it 
rendered  brighter  in  proportion  to  tbe  freithnest  of  the  animal. 
Tbe  moittture  of  aalt  or  fre^h  water  revives  it ;  brandy  suddenly  ex- 
tinguisbes  it ;  vinegar  not  quite  so  soon.  It  is  probable  that  this 
worm  ofien  eontribules  to  the  luminous  appearanee  of  tbe  sea. 
..  Various,  expeikftent^  bave.been  made  to  render  the  light  or  lu* 
minous  natter  secreted  by  the  phloas  permanent,  but  none  have 
altogether  succeeded.  Reaumur  kneaded  the  juice  into  paste  with 
flour»  and  found  that  the  paste  would  give  light  when  immersed  in 
warm  water.  But  the  best  way  lo  preserve  tbe  light,  is  to  preserve 
tbe  worm,  or  fish,  as  it  is  i^sually  oiUed,  in  honey  ;  in  which  scate^ 
whenever  taken  out,  and  plunged  in  warm  water,  it  wiU  give  a  very 
Ji^riUiant  light  for  a  twelvemonth  afterwards.  Milk,  however,  ap- 
pears to-be  rendered  more  luminous  by  this  phosphorous  matter 
than  any  other  lu)uid ;  a  single  phloas  made  seven  ounces  of  milk 
80;Imninous,  th^  the  faces  of  persons  in  the  dark  could  be  seen  and 
di#^Bguished  by  it.  . 

•  t.  There  are  twelve  species  of  this  curious  animal ;  three  of  which 
,ar/?  common  to  the  seas  of  our  own  coast. 
,(.,..  [PatUohguu 


SECTION  vr. 

In$€8tinal  Wonn$. 

These  are  more  properly  called  worms  than  any  of  tfie  pre- 
ceding. They  are  ordinarily  characterised  as  simple,  naked  animals, 
without  limbs  of  any  kind :  and  derive  their  ordinal  name  from 
inhabiting  the  bowels  of  the  earth,  water,  or  animals  of  various 
kinds.  Among  the  more  common  tribes  we  may  mention  the  lum- 
bricus  or  earth-worm,  including  the  dew  and  the  /ug;  the  hirudo 
or  leech  ;  the  limax  or  slug ;  the  ascaris,  comprehending  both  the 
thread  and  the  lon^  mud  intestinal  worm ;  and  the  taenia  or  tape- 
worm. Among  the  more  curious  are  the  furia,  the  gordius  or 
hair-worm,  and  the  filaria,  or  Guinea-worm. 
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I*  MMir  WofiH* 

Gaudiui  aquaticus. — Linn. 

Tbu  resemblep  a^bDrse-^bair  in  its  shape^  and  is  hence  often  de- 
nominated hone-hair  worm,  or  utd  equina*  It  inhabits  soft  stfig- 
nant  waters,  is  from  four  to  six  incbes  long ;  and  twists  itself  into 
various  knots  and  contortions.  Linnsus  asserts,  that  in  Sweden 
its  bite  or  sting  is  supposed  to  produce  the  complaint  called  a 
wUilcw,  and  thai  he  onoe  knew  thia  rumour  verified:,  and  Dr, 
Shaw  declares  that  be  also  once  beheld  the  complaiet  follow  upon 
the  sting  of  a  gocdius,  though  heieai^es  it  doubtful  wbetfaor  the 
complaint  might  npt  have  occurred,  if  the  sting  had  M>t  been 
inflicted.  -        > 

[Nat.  Mi$eeL  Turicn.  Unn. 

2.  Guinea  Wortn^ 
'  FUaria  mdKoieiMtt. 

In  this  genus  of  worms  the  body  is  round,  filiform,  equal,  and 
quite  smooth;  mouth  dilated,  with  a  roundish  lip.  There  are 
eighteen  Species : — 

A.  infesting  mammab. 

B. birds, 

C.  •  insects  when  perfect. 

p.  '    -  insect  larves. 

The  division  A.  is  found  in  different  varieties  in  man,  the  cel- 
lular membrane  of  the  horse,  in  the  Hon,  the  martin,  and  hare 
B.  In  hawks,  owk,  crows^  storks,  and  poultry.  C.  In  the  scarar 
bffius  fimetarius;  silpha  obscura,  carabas,  and  gryllus.  D.  In  the 
papilio  articae ;  p.  betuls ;  p.  quercus;  sphinx  Euphorbiae;  phalsena 
caja;  ph.  quercus;  ph.  pellionella ;  found  under  the  skin  of  the 
larves,  and  very  destructive  to  them;  sometimes  solitary,  and  from 
four  to  seven  inches  long.  The  species  chiefly  worthy  of  notice  is,  V. 
medinensis,  of  the  division  A,  is  the  dracunculus,  or  Guinea- worm. 
The  body  is  entirely  pale  yellowish.  It  inhabits  both  the  Indies, 
and  is  frequently  in  the  morning  dew,  whence  it  enters  the  naked 
feet  of  the  daves,  and  creates  the  most  troublesome  itchings,  gene- 
rally  accompanied  with  inflammation  and  fever.  It  must  be  cau- 
tiously drawn  out  by  means  of  a  piece  of  silk  tied  round  its  head  : 
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for  if,  by  being  too  much  iirmiiied«  the  anioud  should  break/ the 
part  remainiog  under  the  tkio  .groUrt  ittth  redoubled  vigour,  and 
oflen  occasions  a  fatal  inflammation.  It  is  frequently  twelve  ieet 
long,  and  not  larger  than  -a  horse-hair. 

[Syit.  Mtf.  nnan.  Sham. 

J.  Fktry,  or  Pmria. 

Foria  iofenulis.— 'LiNir. 

TMOuisonlyoDetpcciesof  thiageoot;  and  k  is  deoooMMlc^ 
Pmry,  mot,  witlMit  goad  veasen^  if  we  may  idy  <ni  the  accownU 
wbich  baM  been  given  of  Iht  lormenu  it  sometmet  inflicts  «b  the 
pefvoa  it  h«pf)eDS  to  atUck  ba^  character  is  a  thin,  thread*sbaf»ed 
body,  edged  along  each  side  with  a  row  of  sharp,  reversed  pricldes, 
lying  doae  to  the  edge  of  th^  body,  or  at  very  acute  angles.  It 
bears  a  resemblance  therefore  to  a  minute  scolopendra,  or  centipede ; 
and  from  the  stnv:ture  of  Its  body,  is  enabled  to  perforate  the  skin 
,  in  an  instant,  so  as  not  to  be^  tnUrnCtcd  without  extreme  diflkulty.  It 
is  pretended  that  this  worm,  in  the  marshy  parts  of  Sweden,  and 
some  other  countries,  is  conveyed  by  some  means  or  other  through 
the  air^  and  drops  on  the  bodies  of  cattle  and  men ;  producing 
almost  immediately  a  pain  so  insupportable,  as  sometimes  to  pr^ve 
fatal  in  the  space  of  a  quarter  of  an  hour.  Linn^ us  tells  us  that 
he  himself  once  experienced  the  effects  of  this  animal,  near  the  city 
of  L4iud,  in  Sweden.  Dr.  Solander  once  gave  a  slight  description 
of  thb  worm ;  but  from  the  diflQculty  of  obtaining  recent  specimois, 
its  natnre  is  still  obscure;  and  even  its  very  existence  has  been 
occasionally  doubted;  particularly  by  Blumenbach  and  MuUer. 
There  seems,  however,  to  be  no  good  reason  for  questioning  the 
existence  of  some  such  animal,  though  the  accounts  of  its  extraor- 
dinary qualities  may  haye  been  exaggerated.  The  best  account  of 
it  is  in  a  quarto  pamphlet,  published  by  a  Dr.  Hagen,  as  an  aca- 
demical thesis :  in  which  ail  the  observations  relative  to  it  are  sum- 
med up  in  a  concise  manner,  and  its  real  existence,  seemingly, 
Avell  ascertained.  It  is  said  to  be  generally  about  three-quarters  of 
an  inch  long. 

[Mullcr.  Skaw, 
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1NSBCTS« 

iDsccta.— LiKN. 


$SCT10N  I. 

PUoiis  Patidlctis. — tiNK. 


T. 


RE  genut  Ptrni^ty  like  that  of  Dermestes,  or  book-worm,  ^>ontiit4 
of  smtXi  Insects  wbicb,  m  general,  hate  stnllar  habilt,  Imftg^both 
iii  tbeir  Isrra  and  complele  state  among  dry  animal  adbatanoes,  and 
some  species  m  dry  wood,  comrnitcfng  great  havoc  among  the  oMtr 
articles  of  fbraiture>  which  tbey  (Herce  with  innnmerabie  boks^ibos 
cansing  tbeir  gradusA  destruction. 

To  tbh  genus  belongs  the  celebrated  insect  distinguished  by  the 
title  of  the  deatbniyatch,  or  ptinus  ^fetidious.  Among  4he  popular 
superstitions  which  the  almost  general  iMuikiinationof  imodera  times 
has  not  been  able  to  obKterete,  the  dread  -of  tile  death-watch  any 
wen  be  considered  as  one  of  the  most  predominant,  And  atili  conti- 
nues to  distud)  the  faabitalions  of  rural  tranqmlUty  with  gyoDndiew 
fears,  and  absurd  apprehensions.  It  is  not  indeed  to  be  imagioed  that 
tbey  wfao  are  engaged  in  the  more  §toiportant  cares  of  prondiog  tttt 
immediate  necessaries  of  Hfe,  i^iovdd  have  either  leisure  or  iisdiiiatiaB 
to  investigate  with  philosophic  exactness  the  causes  of  a  partto«* 
lar  sound :  yet  It  mt^  be  ^bwed  to  be  a  very  singular  circumslaiKey 
that  an  an'mial  so  common  sboilld  not  be  mor^  universally  kiiowB» 
and  the  peculiar  noise  which  it  occasionally  makes  be  more  vMfiver- 
sally  understood,  it  Is  chiefly  in  the  advanced  state  of  spring  that 
this  alarming  little  animal  commences  its  sound,  which  is  no  other 
than  the  call  or  signal  by  which  the  male  and  female  are  led  to  each 
other,  and  which  may  be  considered  as  analogous  to  the  caH  of  birds ; 
though  not  owing  to  the  voice  of  the  insect,  but  to  its  beating  on 
any    hard  substance    with  the  shield  or  fore^part  of   its  head. 
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The  prefaiiing  number  of  dittiDCt  strokes  which  k  beats  is  froca' 
seven  to  nine,  or  eleven ;  which  very  circumstance  may  perhaps 
add,  in  some  degree^  to  the  curious  character  which  it  bears 
among  the  vulgar.  These  pounds  or  beats  are  given  in  pretty  quick 
succession,  and  are  repeated  at  uncertain  intervab ;  and  in  old  houses 
where  the  insects  are  numerous,  may  be  heard  at  almost  every  hoar 
of  the  day ;  especially  if  the  weather  be  warm.  The  sound  exactly 
resembles  that  which  may  be  made  by  beating  moderately  hard  with 
the  nail  on  the  table.  The  insect  is  of  a  colour  so  near  resembling 
that  of  decayed  wood,  viz.  an  obscure  greyish  brown,  that  it  may 
for  a  considerabVe  time  elude  the  search  of  the  enquirer.  It  is  about 
a  quarter  of  an  inch  in  length,  and  is  moderately  thick  in  propor- 
tion, and  the  wing-shells  ai-e  marked  with  numerous  irr^ular  varie- 
gations of  a  lighter  or  greyer  cast  than  the  ground-colour.  In^the 
90th  and  99d  volume  of  the  Philosophical  Transactions^  may  be 
found  a  description  of  this  species  by  the  celebrated  Derham,  with 
a^me  very  just  observations  relative  to  its  habits  aod.generai  appear- 
aace ;  and  it  seems  singular  that  so  remarkable  an  insect  should 
luMre<almost  escaped  the  notice  of  more  modern  entomologists.  In 
the  twelfth  edition  of  the  Systema  Naturae  of  ^inneus  it  does  not 
appear;  but  is  probably  the Dermestes  tesselatus  of  Fabrtcius,  in 
which  case  he  seems  to  have  placed  it  in  a  wrong  genus.  Ridiculous^ 
and  even  incredible  as  it  may  appear,  it  is  an  animal  that  may  in 
some  measure  be  tamed ;  at  least  it  may  be  so  far  familiarized  as  to 
be  made  to  beat  occasionally,  by  taking  it  out  of  its  confinement,  and 
beating  on  a  table  or  board,  when  it  will  readily  answer  the  noise, 
md  will  continue  to  beat  as  often  as  required. 

We  must  be  careful  qot  to  cpnfound  this  animal,  which  is  the  real 
death-watch  of  the  vulgar,  emphatically  so  called,  with  a  much 
smaller  insect  of  a  very  di£ferent  genus,  which  makes  a  sound  like 
the  ticking  of  a  watch,  and  continues  it  for  a  long  time  without  in- 
termission. It  belongs  to  a  totally  di&rent  order,  and  is  the  Termes 
pultatorium  of  Unnseus. 

NaturalUt's  Mi9ceU> 
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SBCTION    IT. 

Ohw-Warm. 
Lampyris  ooctUuca. — Link. 

Lantem^Pfy. 
Fulgora  laoterDam.^LiKN. 

There  are  various  worms,  insects,  and  fishes,  that  have  a  power 
of  emitting,  perhaps  of  secreting  spontaneously,  a  considerable 
portion  of  Hght.  The  subject  is  curious,  and  we  shall  treat  of  it 
generally  in  a  subsequent  chapter.  Among  these  singular  animals, 
the  two  we  have  placed  at  the  head  of  the  present  section  are  the 
most  distinguished.  They  do  not  belong  to  the  same  order  under 
the  systematic  arrangement  of  Linnaeus,  but  we  have  for  the  present 
united  them,  on  account  of  their  correspondence  in  this  respect. 

The  Lampyris  Noctiluc'a,  or  Glow- Worm,  is  a  highly  curious 
and  interesting  animal.  It  is  seen  during  the  summer  months, 
as  late  as  the  close  of  August,  if  the  season  be  mild,  on  dry  banks, 
about  woods,  pastures,  and  hedgeways,  exhibiting^  as  soon  as  the 
dusk  of  the  evening  commences,  the  most  vivid  and  beautiful  phos- 
phoric splendour,  in  form  of  a  round  spot  of  xonsiderable  size.  The 
animal  itself,  which  is  the  female  insect,  measures  about  three-quar- 
ters of  an  inch  in  length,  and  is  of  a  dull  earthy  brown  colour  on 
tbe  upper  parts,  and  beneath  more  or  less  tinged  with  rose-colour ; 
with  the  two  or  three  last  joints  of  the  body  of  a  pale  or  whitish 
sulphur-colour.  It  is  from  these  parts  that  the  phosphoric  light 
above-mentioned  proceeds,  which  is  of  a  yellow  colour,  with  a  very 
slight  cast  of  green :  the  body,  exclusive  of  tbe  thorax,  consists  of 
ten  joints  or  divisions.  The  larva,  pupa,  and  complete  female  in- 
sect scarcely  difier  perceptibly  from  each  other  in  general  appear- 
ance, but  tbe  phosphoric  light  is  strongest  m  the  complete  animal* 
The  glow-Worm  is  a. slow-moving  insect,  and  in  its  manner  of  walk- 
ing frequently  seems  to.  drag  itself  on  by  starts  or  slight  efiorts  u  it 
were.  The  male  is  smaller  than  the  female,  and  is  provided  both 
with  wings  and  wipgnrtieaths :  it  is  but  rarely. seen;  and  it  seems^ 
even  at  present,  not  veiy  dearly  determined  whether  it  be  luminous 
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or  not  The  general  idea  among  Hiaturalists  hat  been  that  it  is  not^ 
and  that  the  splendour  exhibited  by  the  female  in  this  species  b 
ordained  for  the  purpose  of  attracting  the  male.  This  circumstance 
is  elegantly  expressed  in  some  beaolifui  lines  of  Mr.  Gilbert  White, 
in  his  History  of  Sdbume. 

"  The  chilling  night-dews  fall;  away,  retire; 
For  see,  the  glow-worm  lights  b^r  am'roug  ^re ! 
Thus,  ere  night's  veil  had  half  obscur'd  the  sky, 
Th*  imfmtient  damsel  hung  her  lamp  on  high : 
True  to  the  signal,  fa^  love's  meteor  led, 
Leander  hastened  to  his  Hero*t  bed." 

Dr.  Darwin  also,  injiis  admired  poem  the  Botanic  Garden,  com- 
memorates the  splendour  of  the  glow-worm  among  other  phsno- 
mcna  supposed  to  be  produced  under  the  superintendance  of  the 
nymphs  of  fire. 

''You  with  light  gas  the  lamps  nocturnal  feed 
That  dance  and  glimmer  o'er  the  marshy  mead ; 
Shine  round  Calendula  at  twilight  hours. 
And  tip  with  silver  alt  her  saffron  Ibwers ; 
Warm  on  her  mossy  couch  the  radiant  worm. 
Guard  from  cold  dews  her  love-illuminM  form. 
From  leaf  to  leaf  conduct  the  virgin  Kght, 
Star  of  the  earth,  and  diamond  of  the  night  f'^ 

It  is  certain  that  in  some  species  of  this  genus  the  male  as  wril  as 
the  (emate  is  1un»inmis«  as  in  the  lampyris  ttalka,  which  seems  to 
be  a  native  of  our  own  island  also,  thoogb  less  common  here  than 
in  the  warmer  parts  of  Burope.  Aldrovandus  describeti  the  winged 
gfow-worm  as  having  ks  wtng-^ieUs  of  a  dusky  colour,  and  at 
Che  end  of  the  bedy  two  brilliant  fiery  spo^  Kke  the  flame  of 
sulphur. 

In  tftie  Phllosoplncsff  Tnunactfons  for  the  year  16M,  we  find  a 
papet  by  «  Mr.  WaMer^  descHbing  the  Engtish  flying  glow-worm 
at  of  a  dark  coloar,  with  the  tail  part  very  Imninoas :  he  matntaiiis 
that  both  male  and  female  of  this  species  are  wmged,  and  that  the 
femate  is  larger  than  the  male :  the  hght  of  Uris  Insect  was  very 
fivld,  «6  as  to  be  plainly  pevcetveA  ^ven  when  a  candle  was  in  the 
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room.  Mr.  Waller  obserred  this  sprciea  at  Northaw,  in  Hertford- 
fihire.  From  the  figure  gifen  by  this  writer  it  appears  to  be  tboot 
half  an  inch  in  lengthy  which  is  much  smaller  than  the  common 
female  glow-worm. 

In  Italy  this  flying  glow-worm  is  extremely  plentiful;  and  we  are 
informed  by  Dr.  Smith,  and  other  traveUer8>  that  it  is  a  very  common 
practice  for  the  ladies  to  rtiek  them  by  way  of  ornament  in  different 
pans  of  their  head-dress  daring  the  evening  hours. 

The  common  or  wingless  glow-worm  may  be  Very  successfully 
kept,  if  properly  supplied  with  moist  turf,  grass,  moss^  kc*  for  a 
considerable  length  of  time ;  and,  as  soon  as  the  evening  commenees, 
will  regularly  exhibit  its  beautiful  e£Silg>ence,  illuminating  «very 
object  within  a  small  space  around  it,  and  sometimes  the  light  is  so 
vivid,  as  to  be  perceived  through  the  box  in  which  it  is  kept.  This 
insect  deposits  its^eggs,  which  are  small  and  yellowish,  on  the  leaves 
of  grass,  iic. 

The  FuLGORA  Lanternaria,  aw  Peruvian  Lantbrn-fly,  is 
undoubtedly  one  of  the  moiit  curious  of  insects ;  it  is  of  a  very 
considerable  size,  measuring  nearly  three  inches  and  a  half  from 
the  tip  of  the  front  to  that  of  the  tail;  and  about  five  inches  and  a 
half  from  wing's  end  to  wing's  end  when  expanckd :  the  body  is  of 
a  lengthened  oval  shape,  roundish  or  subcylindric,  and  divided  into 
several  rings  or  segments :  the  head  is  nearly  equal  to  the  length  of 
the  rest  of  the  animal,  and  is  oval,  inflated,  and  bent  slightly  up- 
wards :  the  ground-colour  is  an  elegant  yellow,  with  a  strong  tinge 
of  green  in  some  parts,  and  marked  with  numerous  bright  red- 
brown  variations,  in  the  form  of  stripes  and  spots  :  the  wings  are 
very  large,  of  a  yellow  colour,  most  elegantly  varied  with  brown  un- 
dulations and  spots,  and  the  lower  pair  are  decorated  by  a.  very 
large  eye-shaped  spot  on  the  middle  of  each,  the  iris  or  border  of 
tke  apot  being  red*  and  the  centre  half  red  and  half  semi-transpaveai 
while :  the  bead  or  laiUem  is  pale  yellow,  with  longitudinal  red 
stripes.  This  beautiful  insect  is  a  native  of  Surinam  and  many 
other  parts  of  South  America,  and  duritig  the  night  diffnses  so  strong 
a  phosphoric  splendor^from  iu  head  or  lantern,  that  it  may  be  em- 
ployed for  the  purpose  of  a  candle  or  torch ;  and  it  is  said  that 
three  or  four  of  the  insects,  tied  to  th«  tog  of  a  stick,  are  freqisently 
iMod  by  trafellers  for  that  purpose.  The  celebrated  Merian».  in  her 
work  oo  the  inaecU  of  Sunnam^  gives  a  very  agreeable  aceottnt  of 
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the  surprise  into  which  khe  was  thrown  by  the  first  view  of  the  flashes 
of  liglit  proceediog;  from  these  Insects.  '*  The  Indians  once  brought 
■le* ''  says  she/'  before  I  knew  that  they  shone  by  night,  a  number 
of  these  lantern -flies,  which  I  shut  up  in  a  large  wooden  box.  In 
the  night  they  made  such  a  noise,  that  I  awoke  in  a  fright,  and  ordered 
a  light  to  be  brought ;  not  knowing  then  whence  the  noise  proceeded. 
As  soon  as  we  found  that  it  came  from  the  box,  we  opened  it ;  but 
were  still  much  more  alarmed,  and  let  it  fall  to  the  ground  in  a  fright, 
at  seeing  a  flame  of  fire  come  out  of  it ;  and  as  many  animals  as  came 
out,  so  many  flames  of  fire  appeared.  When  we  found  this  to  be  the 
case,  we  recovered  from  our  fright,  and  again  collected  the  Insects, 
highly  admiring  thehr  splendid  appearance." 

[Shaw. 

SBCTION    HI. 

Locust  Cricket. 

Gryllus. — Linn. 

There  are  various  species  belonging  to  this  genus,  that  are  worthy 
of  notice  in  the  present  place;  particularly  the  migratory  locust,  the 
crested  cricket,  and  the  mole  cricket.  We  shall  give  a  short  de- 
scription of  each  in  their  order. 

1.  Migraiorius  Locust, 

Gryllai  migrmtorint.— Linn. 

This  species  is  to  be  placed  among  the  most  noxious  of  all  in- 
sects, or  those  capable  of  producing  the  most  dreadful  and  extensive 
destruction.  Legions  of  these  animals  are  from  time  to  time  ob- 
served in  various  parts  of  the  world,  where  the  havoc  tbey  commit 
is  almost  incredible :  whole  provinces  are  in  a  manner  desolated  by 
them  in  the  space  of  a  few  days,  and  the  air  is  darkened  by  their 
numbers;  nay  even,  when  dead  they  are  still  terrible;  since  the 
putrefaction  arising  from  their  inconceivably,  number  is  such,  that 
it  has  been  regarded  as  one  of  the  probable  causes  of  pestilence  in 
the  Eastern  regions.  This  formidable  Locust  is  generally  of  a 
brownish  colour,  varied  with  pale  red  or  flesh-colour,  and  the  legs 
are  frequently  blueish.    In  the  year  1748,  it  appeared  in  irregular 
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flighU  in  several  parU  of  £urope«  as  m  Germany,  France  and  Eng- 
land:  and  in  this  capital  itself  and  its  neighbourhood  great  numbers 
were  se^n :  they  perished  however  in  a  short  time,  and  were  hap- 
pily not  productive  of  any  material  mischief,  having  been  probably 
driven  by  some  irregular  wind  out  of  their  intended  course,  and 
weakened  by  the  coolness  of  the  climate. 

From  a  paper  published  in  the  18th  volume  of  the  Philosophical 
Transactions  we  find,  that  in  the  year  1693,  some  swarms  of  this 
species  of  locust  seUled  in  some  parU  of  Wales.  Two  vast  flighu 
were  observed  in  the  air  not  far  from  the  town  of  Dol-galken  in 
Merionethshire;  the  others  fell  in  Pembrokeshire.  From  a  letter, 
published  in  the  38th  volume  of  the  same  work  it  appears  that  some 
parU  of  Germany,  particularly  the  Marsh  of  Brandenburgh,  &c. 
suflfered  considerable  injury  from  the  depredations  of  these  animals. 
They  made  their  appearance  in  the  spring  of  the  year  1733,  from 
flights  which  had  deposited  their  eggs  in  the  ground  the  preceding 
year.  They  attacked  and  devoured  the  young  spike  of  the  wheat* 
&c.  and  this  chiefly  by  night,  and  thus  laid  waste  many  acres  at  a 
time  beyond  all  hope  6f  recovery.  In  the  4Gth  volume  of  the  same 
Transactions,  we  find  a  description  of  the  ravages  of  these  animals 
In  Walacbia,  Moldavia,  Transylvania^  Hungary,  and  Poland,  in  the 
years  1747  and  174a 

**  The  first  swarms  entered  into  Transylvania  in  August,  1747 : 
these  were  succeeded  by  others,  which  were  so  surprisingly  nume- 
rous, that  when  they  reached  the  Red  Tower,  they  were  full  four 
hours  in  their  passage  over  that  place :  and  they  flew  so  close  that 
they  made  a  sort  of  noise  in  the  air  by  the  beating  of  their  wings 
against  one  another.    The  width  of  the  swarm  was  some  hundreds 
of  fathoms,  and  its  height  or  density  may  be  easily  imagined  to  be 
more  considerable,  inasmuch  as  they  hid  the  sun,  and  darkened  the 
sky,  even  to  that  degree,  when  they  flew  low,  that  people  could  not 
know  one  another  at  the  distance  of  twenty  paces;  but,  whereas 
they  were  to  fly  over  a  river  that  runs  in  the  valiies  of  the  Red 
Tower,  and  could  find  neither  resting-place  nor  food ;  being  at 
length  tired  with  their  flight,  one  part  of  them  lighted  on  the  unripe 
com  on  this  side  of  the  Red  Tower,  such  as  millet,  Turkish  wheat, 
&c. ;  another  pitched  on  a  low  wood,  where,  having  miserably  wast- 
ed the  produce  of  the  land,  they  continued  their  journey,  as  if  a 
signal  had  actually  been  given  for  a  march.    The  guards  of  the 
VOL.  V.  c  c 
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Bod  Tower  ■tienipted  to  stop  their  irruption  toto  TraotyWaDia  by 
firing  at  tbem^;  and,  indeed,  where  the  balls  and  Afii  swept 
through  the  ^warm,  thej  gave  way  and  divided ;  but«  having  filled 
up  their  ranks  in  a  moment,  th^  proceeded  on  their  journey.  In 
the  month  of  September,  some  troops  of  them  were  thrown  to  the 
ground  by  great  rains  and  other  inclemeRcy  of  the  weather,  and 
thoroughly  soaked  with  wet,  they  crept  along  in  qMest  of  holes  in 
the  earth,  dung,  aqd  straw ;  where,  being  sheltered  from  the  rains, 
they  laid  a  vast  number  of  eggs,  which  stuck  together  by  a  viscid 
jiiice,  and  were  longer  and  smaller  than  what  is  commonly  called 
an  ant's  egg  f,  very  like  grains  of  oats.  The  females  having  laid 
their  eggs,  die,  like  the  silk-worm ;  and  we  Transylvaaians  foaod 
by  experience,  that  the  swarm  which  entered  our  fidda  by  the  Ited 
Tower,  did  not  seem  to  intend  remaining  there,  but  were  thrown  to 
the  ground  by  the  force  of  the  wind,  and  there  laid  their  egga:  a 
vast  number  of  which  being  turned  up  and  crushed  by  the  plough, 
in  the  b^inning  of  the  ei^suing  spring,  yielded  a  yellowish  juice. 
Ip  the  spring  of  1748,  certain  litde  blackish  worms  were  seen  lying 
in  the  fields  and  among  the  bushes^  sticking  together,  and  collected 
in  dusters,  not  unlike  the  hillocks  of  moles  or  ants.  As  nobody 
knew  \rhat  they  were,  so  there- was  little  or  no  notice  taken  of  them, 
and  in  May  they  were  covered  by  the  shooting  of  the  com  sown  in 
winter;  but  the  subsequent  June  discovered  what  those  worms 
were ;  for  then,  as  the  corn  sown  in  spring  was  pretty  high,  these 
creatures  began  to  spread  over  the  fidds,  and  became  destructive 
to  the  vegetables  by  their  numbers.  Then  at  length  the  ooontry 
people,  who  had  slighted  the  warning  giveti  them,  began  to  lepent 
of  their  negligence ;  for  as  these  insects  were  now  diq^ersed  all  over 
the  fidds,  they  could  not  be  extirpated  without  injuring  the  com; 
At  that  time  they  diflered  little  or  nothing  from  our  common  grasa- 
hopper,  having  their  head,  sides,  and  back,  of  a  dark  colour,  with 
a  yellow  belly,  and  the  rest  of  a  reddish  hue.  About  the  middle 
of  June^  according  as  they  were  hatched^  sooner  or  later,  they  were 
generally  a  finger's  length,  or  somewhat  longer,  but  their  shape  and 

•  1q  the  euttn^^parti  of  tbe  world  it  is  often  foond  neoenaiy  for  tbo  guffwmuii 
of  partieciUr  proviacet  to  oomnuuid  a  cartaio  number  of  tbt  militaiy  to  taka  tkm 
fieM  against  annies  of  locusts,  with  a  train  of  artiUeiy. 

t  Which  is  not  tbe  real  egg,  but  tbe  chrysalis  of  the  ant,  enrelopcd  ia  ita  oval 
silken  < 
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colour  8tiR  continued.  Towards  the  end  of  June,  they  cast  off  their 
outward  cotering,  and  then  it  plainly  appeared  that  they  had  wing$, 
very  like  the  wings  of  bees,  bat  as  yet  unripe,  and  unexpanded; 
and  then  their  body  Vaa  tery  tender,  and  of  a  yellowish  green ; 
then,  iff  order  to  render  themselves  fit  for  flying,  they  gradually  un- 
Mded  thehr  wings  with  their  hinder  feet^  as  flies  do;  and  as  soon  as 
any  of  them  found  themselves  able  to  use  their  wings,  they  seaVed 
up,  and  by  flying  round  the  oth^er^,  enticed  them  to  join  them  :  and 
thus  their  numbers  encreasied  daily  ;  they  took  circular  flights  of 
twenty  or  thirty  yards  square,  until  they  were  joined  by  the  rest; 
and  after  miserably  laying  waste  their  native  fields;  they  proceeded 
elsewhere  in  large  troops.  Wheresoever  those  troops  happened  to 
pileh,  they  spared  no  sort  of  vegetable :  they  eat  up  the  young  corn 
and  the  very  grass ;  but  nothmg  was  more  dismal  than  to  behold 
the  lands  in  which  ihey  were  hatched ;  for  they  so  greedily  devoured 
every  green  thing  thereon,  before  they  could  fly,  that  they  left  tT>e 
ground  quite  bare. 

^'  There  is  nothing  to  be  feared  in  those  places  to  which  this 
plague  did  not  reach  before  the  autumn  ;  for  the  locusts  have  not 
strength  to  fly  to  any  considerable  distance  but  in  the  months  of 
July,  August,  and  the  beginning  of  September;  and  even  then,  in 
changing  their  places  of  residence,  they  seem  to  tend  to  warmer 
climates. 

"  Difierent  methods  arc  to  be  employed,  according  to  the  age  and 
st^te  of  these  insects;  for  some  will  be  eflectual  as  soon  as  they  are 
hatched ;  others  when  they  begin  to  crawl ;  and  others  in  fine  when 
they  begin  to  fly;  and  experience  has  taught  us  here  in  Transyl- 
vania, that  it  would  have  been  of  great  service  to  have  diligently 
sought  out  the  places  where  the  females  lodged ;  for  nothing  was 
more  easy  than  carefully  to  visit  those  places  in  March  and  April, 
and  to  destroy  their  eggs,  or  little  worms  with  sticks  or  briars ;  or  if 
they  were  not  to  be  beat  out  of  the  bushes^  dung-hills,  or  heaps  of 
straw,  to  set  fire  to  them ;  and  this  method  would  have  l)een  very 
easy,  convenient,  and  successful,  as  it  has  beeit  in  other  places ;  but 
in  the  summer,  when  they  have  marched  out  of  their  spring  quar- 
ters, and  have  invaded  the  corn-fields,  &c.  it  is  almost  impossible  to 
extirpate  them  without  thoroughly  threshing  the  whole  piece  of 
land  that  harbours  them  with  sticks  or  flails ;  and  thus  crushing  the 
locust  with  the  produce  of  the  land.    Finally,  when  the  com  is 
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ripe  or  nearly  to,  we  have  found>  to  our  great  lost,  that  there  w 
no  other  method  of  getting  rid  of  ibe»>  or  even  of  diminifibiog 
their  numbers,  but  to  surround  the  piece  of  ground  with  a  muUi*' 
tude  of  people,  who  might  fright  them  away  by  bells,  brass  ves- 
sels, and  all  other  sorts  of  noise.    But  even  this  method  will  not 
succeed  tiH  the  sun  is  pretty  high,  so  as  to  dry  the  corn  from  the 
dew;  for  otherwise  they  will  eitlwr  stick  to  the  sUlks,  or  lie  bid 
under  the  grass ;  but  when  they  happen  to  be  driven  to  a  waste 
piece  of  ground,  they  are  to-be  beat  with  sticks  or  briars ;  and  if 
they  gather  together  in  heaps,  straw  or  litter  may  be  thrown  over 
them,  and  set  on  fire.     Now  this  method  seems  rather  to  leaMn 
their  numbers  than  totally  destfoy  them ;  for  many  of  them  iurk 
under  the  grass  or  thick  corn,  and  in  the  fissures  of  the  ground 
from  thf  sun's  heat :  wherefore  it  is  requisite  to  repeat  this  opera- 
tion several  times,  in  order  to  diminish  their  numbers,  and  conse- 
quently the  damage  done  by  them.     It  will  likewise  be  of  use 
where  a  large  troop  of  them  has  pitched,  to  dig  a  long  trench,  of 
an  ell  width  and  depth,  and  place  several  persons  along  its  edges, 
provided  witli  brooms  and  such-like  things*  while  another  numer« 
ous  set  of  people  form  a  semicircle  that  takes  in  both  ends  of  the 
'  trench,  and  encompasses  the  locusts;  and,  by  making  the  noise 
above-mentioned,  drive  them  into  the  trench,  out  of  which  if  they 
attempt  to  escape,  those  on  the  edges  are  to  sweep  them  back,  and 
then  crush  them  with  their  brooms  and  stakes,  and  bury  them  by 
throwing  in  the  earth  again.     But  when  they  have  begun  to  fljr, 
there  should  be  horsemen  upon  the  watch  in  the  fiekis  ;  who,  upon 
any  appearance  of  the  swarm  taking  wing,  should  Immediately 
alarm  the  neighbourhood  by  a  certain  signal,  that  they  might  come 
and  fright  them  from  their  lands  by  all  sorts  of  noise ;  and  if  tired 
with  flying,  they  happen  to  pitch  on  a  waste  piece  of  land,  it  will 
be  very  easy  to  kill  them  with  sticks  and  brooms  in  the  evening  or 
early  in  the  morning,  while  they  i^^  wet  with  the  dew ;  or  any 
time  of  the  day  in  rainy  weather,  for  then  they  are  not  able  to  fly. 
I  have  already  taken  notice  that,  if  the  weather  be  cold  or  wet  in 
autumn,  they  generally  hide  themselves  in  secret  places,  where 
they  lay  their  eggs,  and  then  die :  therefore  great  care  should  be 
taken  at  this  time,  when  the  ground  is  freed  of  its  crop,  to  destroy 
them  before  they  lay  their  eggs.     In  this  month  of  September, 
1748,  we  received  certain  intelligence  that  several  swarms  of  lo- 
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ciitu  came  out  of  Wallachia  into  Transylvania  through  the  usual  ki- 
ieto,  and  took  posseseion  of  a  tract  of  land  in  the  neighbourhood  of 
Clautberry,  near  three  miles  in  length,  where  it  was  not  possible 
to  save  the  mUlet  and  Turkish  wheat  from  these  devourers.  I  am  of 
opinion  that  no  insUnce  of  this  kind  will  occur  in  our  history,  ex- 
cept what  some  old  men  remember,  and  what  we  have  experienced; 
at  least  there  is  no  account  that  any  locusU  came  hither  which  did 
not  die  before  ^hey  laid  their  egga :  however  this  is  a  known  fact  j 
that  about  forty  years  ago,  some  swarms  came  hither  out  of  Wala- 
chia,  and  did  vast  damage  wi^rever  they  settled/but  either  left  this 
country  before  the  end  of  ifl^er,  or  died  by  the  inclemency  of 
the  weather/' 

As  an  appendix  to  the  foregoing  account,  it  is  added  by  a  corres- 
pondent from  Vienna,  that "  a  considerable  number  of  locusts  had 
also  come^wtthm  twenty  leagues  of  that  city,  and  that  one  column 
of  then!  had  been  seen  there,  which  was  about  half  an  hour's  jour- 
ney in  i^readth ;  but  of  such  a  length  that,  after  three  hours^^though 
th^a^erJied  to  fly  fast,  one  could  not  see  the  end  of  the  column.  • 
We  have  before  observed,  that  the  locusto  which  fell  in  several 
parts  of  England,  and  in  particular  in  the  neighbourhood  of  the  me- 
tropolis, in  the  year  1748,  -were  evidently  some  straggling  detach- 
ments from  the  vast  flights  which  in  that  year  visited  many  of  the 
inland  parts  of  the  European  Continent. 

The  ravages  of  locusts  in  various  parts  of  the  world,  at  differeiit 
periods,  are  recorded  by  numerous  authors,  and  a  summary  account 
of  (heir  principal  devastations  may  be  found  in  the  works  of  Al- 
drovandus.  Of  these  a  few  shall  be  selected  as  examples.  Thus, 
in  the  year  593  of  the  Christian  era,  after  a  great  drought,  these 
animals  appeared  in  such  vast  legions  as  to  cause  a  famine  in  many^ 
countries.  In  677,  Syria  and  Mesopotamia  were  over-run  by  them. 
In  853,  immense  swarms  took  their  flight  from  the  eastern  regions 
into  the  west,  flying  with  such  a  sound  that  they  might  have  been 
mistaken  for  birds :  they  destroyed  all  vegetables,  not  sparing  even 
the  bark  of  trees  and  the  thatch  of  houses ;  and  devouring  the  corn 
so  rapidly  as  to  destroy,  on  computation,  an  hundred  and  forty 
acres  in  a  day :  their  daily  marches  or  distances  of  flight  were 
computed  at  twenty  miles ;  and  these  were  regulated  by  leaders  fk 
kings,  who  flew  first,  and  settled  on  the  spot  which  was  to  b* 
visited  at  the  same  hour  the  next  day  by  the  whole  legion:   these 
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mu'ohes  were  alvayfi  undertaken  at  ^nnrUe*  These  locutta  were 
at  length  driven  by  the  force  of  the  wind  iaiiy  the  Eelgic  ocean,  aad 
being  thrown  back  by  the  tide  and  lefl  oit  the  ^bbires*  cau^  a  dread- 
ful pestitenee  by  their  smell.  In  1371,  all  the  corn-Mdi^  Milao 
were  destroyed  ;  and  in  the  year  1 839»  all  those  of  LooAiwdy.  I» 
154l>  incredible  hosts  afflicted  Polaod>  Walachia,  and.dl  tbe.ad- 
joining  territories,  darkening  the  ton  tritb  their  oumbefi,  aod  ra- 
vaging all  the  fruits  of  the  earth. 

Crested  Locusi, 
Gry11a»  crMtstos.— Lum. 

'.This  is  one  of  the  largpest  species  of  the  tribe;  being  five  or  six 
times  the  size  of  the  gryllus  migratorius,  and  tog^er  with  some 
others  of  the  larger  kind,  is  made  use  of  in  some  parts  of  the  world 
as  an  artio^  of  food :  they  are  eaten  both  fresh  and  sahed,  in 
which  last  state  the)r  are  publicly  sold  in  the  markets  of  some  partp 
of  the  Levant  The  quantity  of  edible  substance  which  they  a£R>rd 
is  bqt  small,  especially  in  the  male  insects ;  but  the  females,  on  ac- 
count of  the  ovaries,  afford  a  more  nutritious  sustenance.  It  is 
well  known,  tl^at  different  interpretations  have  been  sometimes 
given  of  the  passage  in  the  sacred  writings  in  which  John  the  Bap- 
tist is  said  to  have  fed  on  locusts  s^nd  wild  honey ;  and  the  word 
AwptioK  has  been  supposed  to  mean  the  young  shoots  of  vegetables 
rather  than  locusts ;  but,  since  th^  is^  is  esstablidied,  tbat  theae 
insects  are  still  eaten  by  the  inhabitants  of  the  east,  there  seems  not 
the  least  reason  for  admitting  any  other  interpretation  than  the 
usually  received  one.  Why  should  we  wonder  that  the  abstemious 
prophet,  during  his  state  of  solitary  seclusion  from  the  commerce 
of  the  ^orld,  should  support  himself  by  a  repast  ^h^ch  is  to  be 
numbered,  not  among  the  luxuries  of  life,  but  merely  regarded  as 
a<  substitute  for  food  of  a  more  agreeable  nature?  We  may  also 
adduce  in  support  of  this  idea,  the  testimony  of  Hasaelquist,  whp 
thus  esfpresses  himself , on  this  very  subject.  "  They  who  deny  in- 
sects to  have  been  the  food  of  the  holy  man,  urge  that  this  insect  is  an 
Vipaccustomed  and  unnatural  food ;  but  they  would  soon  be  oan* 
vinced  of  the  contrary,  if  they  Vouk^  travel  hither,  to  £gyp^ 
Arabia,  or  Syria,  and  take  a  a  meal  with  the  Arabs.    Roasted  Uk 
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cutU  are  at  tbU  time  eaten  by  the  Arabs,  at  the  proper  seatoa, 
when  they  ean  procure  tbem ;  so  thi^t  in  all  probabiKty  tkis  dish 
has  been  osed  since  the  tiane  of  St.  John.  Ancient  custoois  are  not 
here  svbject  to  many  changes,  and  the  yietnals  of  St.  John  are  not 
believed  nonataral  here;  and  I  was  assured  by  a  judicious  .Greek 
priest,  that  their  church  had  never  taken  the  word  in  any  other 
sense;  and  he  even  laughed  at  the  idea  of  its  bong  a  bird  or  « 
plant.** 

IHaudquiifs  TraveU,  Engl  Trans,  p.  419. 

The  gryllus  cristatus  above«>mentioned  is  a  highly  beauiiful  ani- 
mal; being  of  a  bright  red,  with  the  body  annulated  with  black; 
and  the  legs  varied  with  yellow :  the  upper  wings  tessellated  with 
alternate  variegations  of  dark  and  pale  green;  the  lower  with 
transverse,  undulated  streaks :  the  length  of  the  animal  from  head 
to  tail  is  about  lour  inches ;  and  the  expanse  of  the  wings  from  tip 
to  tip,  when  fully  extended,  hardly  less  than  seven  inches  and  a 
half.    It  is  exquisitely  figured  in  the  works  of  Roesei. 

3.  Domestic  Cricket,    . 

Grylloa  domesticfu.— Linn. 

This  harmless  and  familiar  little  insect  bek>ngB,  from  the  peca« 
liar  form  and  structure  of  its  wings,  to  the  gryllus  genus.  It  is  an 
inhabitant  of  almost  every  house,  and  b  found  particularly  about 
ovens  and  kitchen  chimneys :  it  wanders  about  during  (he  whole 
night,  keeping  up  a  continual  chirping,  especially  before  rain.  It 
is  said  to  forsake  houses  infested  with  the  cock-roach ;  and  is  de- 
stroyed by  pills  or  small  masses  of  arsenic,  and  the  fresh  root  of 
the  daucus  or  carrot  mixed  with  flower ;  or  the  root  of  the  ny  mphsea 
boiled  in  milk. 

4.  Mole  Cricket. 

Gryllai  grjllotalps^— Linn. 

Of  all  the  British  insecU  this  is  by  far  the  most  curious,  and  in 
its  colour  and  manners  di£Eers  greatly  from  the  rest  It  is  of  an 
vaeoutb,  and  even  formidable  aspect,  measuring  more  than  two 
inches  in  length ;  and  is  of  a  broad  and  slightly  flattened  shslpe. 
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of  a  dusky  brown  colour*  with  a  ferruginous  cast  on  the  under  parU> 
and  is  readily  distinguished  by  the  extraordinary  structure  of  iU 
fore-legs,  which  are  excessifcly  strong,  and  furnished  with  very 
broad  feet,  divided  into  several  sharp,  claw-shaped  segoients,  with 
which  it  is  enabled  to  burrow  under  ground  in  the  maniier  of  a 
niole:  the  lower  wings,  which,  when  expanded^  are  very  large, 
are,  in  their  usual  state,  so  complicated  under  the  very  short  and 
small  upper-wings  or  sheaths,  that  their  ends  alone  appear,  reach- 
ing in  a  sharpened  form,  along  the  middle  of  the  back ;  the  abdo- 
men is  terminated  by  a  pair  of  sharp-pointed,  lengthened,  hairy 
processes,  nearly  equalling  the  length  of  the  antenne  in  front,  and 
contributing  to  give  this  animal  an  appearance  in  some  degree  simi-' 
lartothatofaBlata. 

The  mole-cricket  emerges  from  its  subterraneous  retreats  only 
by  night,  when  it  creeps  about  the  surface,  and  occasionally  em* 
ploys  its  wings  in  flight.  It  prepares  for  its  eggs  an  oval  nest, 
measuring  about  two  inches  in  iu  longest  diameter :  this  nest  is 
situated  a  hand*s  breadth  below  the  surface  of  the  ground :  it  b 
accurately  smoothed  within,  and  is  furnished  with  an  obliquely 
curved  passage  leading  to  the  surfoce.  The  eggs  are  about  two 
hundred  and  fifty  or  three  hundred  in  number,  nearly  round,  of  a 
deep  brownish  yellow  colour,  and  of  the  size  of  common  shot : 
on  the  approach  of  winter,  or  any  great  change  of  weather,  these 
insects  are  said  to  remove  the  nest,  by  sinking  it  deeper  *,  so  as  to 
secure  it  from  the  power  of  frost ;  and  when  the  spring  commences, 
again  raising  it  in  proportion  to  the  warmth  of  the  season,  till  at 
length  it  is  brought  so  near  the  surface  as  to  receive  the  full  in* 
fluence  of  the  air  and  sunshine:  but  should  unfavourable  weather 
again  take  place,  they  again  sink  the  precious  deposit,  and  thus 
pteserve  it  from  danger.  The  ^gs  are  usually  deposited  in  the 
month  of  June  or  July,  and  the  young  are  hatched  in  August  At 
their  first  exclusion  they  are  about  the  size  of  ants,  for  which,  on 
a  cursory  view,  they  might  be  mistaken ;  but  on  a  close  inspection 
are  easily  known  by  their  broad  feet,  &c.    In  about  the  space  of  a 


•  ThbitafimiedbyGoedart,  bat  U  disbelieved  by  ReMunar  sadEOeMl;  and 
it  apfieurt  from  experiment  that  the  nest  alwiyt  reqiires  to  be  be  kept  in  «  noiiS 
situation  ;  the  eggs,  if  exposed  to  a  dry  air,  being  entirely  tbrivelledand  destre^^ 
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month  they, are  grown  to  the^  length  of  more  than  a  quarter  of  an 
inch;  in  two  months  upwards  of  three  quarters;  and  in  three 
months  to  the  length  of  more  than  an  inch.  Of  this  length  they 
are  usually  seen  during  the  close  of  autumn^  after  which  they  re- 
tire deep  beneath  the  surface ;  not  appearing  again  till  the  ensuing 
spring.  During  their  growth,  they  cast  their  skin  three  or  four 
times. 

The  mole-cricket  lifes  entirely  on  vegetables,  devouring  the 
young  roots  of  grasses,  corn,  and  various  esculent  plants,  and  com- 
mits great  devastation  in  gardens.  It  is  found  in  most  parts  of 
Europe,  and  in  the  northern  parts  of  Asia  and  America. 

SBCTION   IV. 

Chirping  Granhoppcr. 
Cksda  plcbi^— Linn. 

This  is  the  insect  so  often  commemorated  by  the  ancient  poets, 
and  so  generally  confounded  by  the  mijor  part  of  translators  with 
the  grasshopper.  It  is  a  native  of  the  warmer  parts  of  Europe,  and 
particularly  of  Italy  or  Greece ;  appearing  in  the  hotter  months  of 
summer,  and  continuing  its  shrill  chirping  during  the  greatest  part 
of  the  day ;  generally  sitting  among  the  leaves  of  trees.  These 
insects  proceed  from  eggs  deposited  by  the  parent  in  and  about  the 
roots  of  trees,  near  the  ground.  They  hatch  into  larves,  which, 
when  grown  to  their  full  size,  are  the  tettigometrs  of  the  ancient 
writers ;  and  after  having  continued  in  this  state  of  larva  near  two 
years,  cast  their  skins,  and  produce  the  complete  insect. 

The  ancients  differ  in  their  opinions  relative  to  the  cicadse. 
Virgil  speaks  of  them  as  insects  of  a  disagreeable  and  stridulous 
tone*.  On  the  contrary,  Anacreon  compliments  them  on  their 
musical  note«  and  makes  the  cicada  a  favourite  of  Apollo. 

''  Happy  insect!  bUthe  and  gay. 
Seated  on  the  sunny  spr^y. 
And  drunk  with  dew,  the  leaves  among. 
Singing  sweet  thy  chirping  song. 

*  Bacol.  9.  &c. 
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An  the  f«ri<Hi8  wtaaaa^  tfcaturet. 

All  the  products  of  Um  pltint, 
Jhut  lie  open  to  tby  p1easiires> 

Faf'rile  of  the  rural  awaius. 

Od  thee  the  Muteafiz  Cbeir  choiee^ 

And  Phoebus  adds  bis  own. 
Who  first  inspired  tby  Utely  voice 

And  tunM  the  pleasing  tone. 

Thy  cheerful  note  in  wood  and  vale 

Fills  every  heart  with  glee; 
And  summer  smiles  in  double  charms 

While  thus  proclaim*d  by  thee. 

Like  gods  canst  thou  the  nectar  sip^ 

A  lively  chirping  df ; 
From  labour  free,  and  free  from  care^ 

'  A  little  god  thyself.** 

There  is  also  a  very  pleasing  and  elegant  tale*,  related  by  aiH 
cient  authors,  of  two  rival  f  musicians  akemately  playing  for  « 
prize ;  when  one  of  the  candidates  was  so  unfortunate  as  to  brei^  a 
string  of  his  lyre;  by  which  accident  he  would  certainly  have 
fbiled ;  when  a  cicada,  flying  near^  happened  to  settle  on  his  lyre, 
and  by  its  own  note  supplied  the  defective  string,  and  thus  enaUed 
the  favourite  candidate  to  overcome  his  antagonist.  So  remark* 
able  was  the  event,  that  a  statue  was  erected  to  perpetuate  the 
memory  of  it,  in  which  a  man  is  represented  playing  on  a  lyre,  on 
which  sits  a  cicada. 

Notwithstanding  these  romantic  attestations  ih  favour  of  the 
<ficada,  it  is  certain  that  modern  ears  are  offended  rather  than 
pleased  with  its  voice,  which  is  so  very  strong  and  striduloos  that 
it  fatigues  by  its  incessant  repetition ;  and  a  single  cicada  hung  up 
in  a  cage  has  been  found  almost  to  drown  the  voice  of  a  whole 
company. 

It  is  to  be  observed  that  the  male  cicada  alone  exei^  this  power- 

*  See  Aatiq.  mirab.  narrat  lib.  i.    Streb.  geogr.  lib.  6. 
f  Vix.  EonomtM  of  Locrb,  and  Arfito  of  Rbegiiiin. 
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fill  Dote;  the  females  being' enlireljr  mote:  bence  Ibe  M  wtUiclim 
attributed  to  that  ioeorrigible  teosualkt,  Xtnarcbus  tbe  Rbodian-^ 

"  Happy  the  cicadas'  lives. 

Since  they  all  have  voiceless  wives  !'* 

That  a  sound  so  piercing  should  proceed  fVom  so  sroall  a  body  may 
well  excite  our  astonishmeiSt ;  and  the  curious  apparatus  by  which 
it  is  produced  has  justly  claimed  the  attention  of  the  most  celebrated 
investigators.  Reaumur  and  RoSsel  in  particular  have  endeavoured 
to  ascertain  the  nature  of  the  mechanism  by  which  the  noise  is  pro- 
duced ;  and  have  found  that  it  proceeds  from  a  pair  of  concave 
membranes,  seated  on  each  side  the  first  joints  of  the  abdomen : 
the  large  concavities  of  the  abdomen,  immediately  under  the  tw6 
broad  lamellae  in  the  male  insect,  are  also  faced  by  a  thin,  pellucid^ 
iridescent  membrane,  serving  to  increase  and  reverberate  the  sound, 
and  a  strong  muscular  apparatus  is  exerted  for  the  purpose  of  mov-  - 
ing  the  necessary  organs. 

The  cicadu  omi  has  a  near  resemblance  to  tbe  preceding  species, 
and  is  by  some  naturalists  regarded  as  a  mere  variety.  They  were 
certainly  contemplated  as  the  same  species  by  the  Greek  and  Ro- 
man writers.  During  the  hottest  part  of  the  day  in  summer,  the 
males,  sitting  among  the  leaves  of  trees,  make  a  shrill  and  continual 
chirping ;  and  so  strong  and  stridulous  is  their  note,  that  a  single 
inseet  hung  up  in  a  cage  has  been  found  almost  to  drown  the  voices 
of  a  large  company. 

{Shato.  Pantolog- 

SECTION   V. 

CkifMl-Cricket,  or  Froying  Mamii, 
Manila  oiatorica.— -Linn. 

This  is  one  of  the  most  singular  genera  in  the  whole  class  of 
insects ;  and  imagination  itself  can  hardly  conceive  shapes  more* 
strange  than  those  exhibited  by  some  particular  species. 

The  chief  European  kind  is  the  mantis  oratoria  of  Linnseus,  or 
camel-cricket,  as  it  is  often  called.  This  insect,  which  is  a  stranger 
to  the  British  isles,  is  found  in  most  of  the  warmer  parts  of  Europe, 
and  is  entirely  of  a  beautiful  green  colour.    It  is  nearly  three  inches 
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in  length,  of  a  slender  shape,  and  in  iu  general  sitting  pasture  ii 
observed  to  hold  up  the  two  fore-legs,  slightly  bent,  as  if  in  an  at- 
titude of  prayer :  for  this  reason  the  superstition  of  the  vulgar  has 
conferred  upon  it  the  reputation  of  a  sacred  animal,  and  a  popular 
notion  has  often  prevailed,  that  a  child  or  traveller  having  lost  his 
way,  would  be  safely  directed  by  observing  the  quarter  to  which 
the  animal  pointed  when  taken  into  the  hand.  In  its  real  disposi- 
tion it  it  viif  ftir  from  sanctity ;  preying  with  great  rapacity  on  any 
of  the  smaller  insects  which  fall  in  its  way,  and  for  which  it  lies  ia 
wait  with  anxious  assiduity  in  the  posture  first  mentioned,  seizing 
them  with  a  sudden  spring  when  within  its  reach,  and  devouring 
them.  It  is  also  of  a  very  pugnaceous  nature ;  and  when  kept  with 
others  of  its  own,  species  in  a  sate  of  captivity,  will  attack  its  neigh- 
boojc.wilh  the  utmost  violence,  till  one  pr  the  other  is  destroyed  in 
the  contest  Roesel,  who  kept  some  of  these  insects,  observes  that 
in  their  mutual  conflicts  their  manoeuvres  very  much  resembles  those 
of  hussars  fighting  with  sabres ;  and  sometimes  one  cleaves  the  other 
through  at  a  single  stroke,  or  severs  the  head  from  its  body.  Dur- 
ing these  engagements  the  wings  are  generally  expanded,  and  when 
the  battle  is  over,  the^conqueror  devours  his  antagonist. 

Among  the  Chi^eAetbis  f|iiarrelsQme  property  in  the  genus  mantis 
is  turii^fMnto  ailtnitar  entertainni^nt  with  that  afibrded  by  fighting 
cocks  afml  i^j^aits  :  (for  it  is  to  tht^  insect,  or  one  closely  allied  to  it, 
that  X  imagine  the  follow itig  passfige  in  Mr  Barrow's  account  of 
China  to  allude, )  "  rhry  hive  even  extended  their  enquiries  after 
fighting  animals  into  the  insect  tribe,  and  have  discovered  a  species 
of  gyrllus,  or  locust,  that  will  attack  each  other  with  such  ferocity 
as  seldom  to  quit  their  hold,  without  bringing  away  at  the  same  time 
a  limb  of  their  antagonist.  These  little  creatures  are  fed  and  kept 
apart  in  bamboo  cages,  and  the  custom  of  making  them  devour  each 
other  is  so  common  that,  during  the  summer-months,  scarcely  a 
boy  is  to  be  seen  without  bis  cage  of  grasshoppers.*' 

[5Aaw.  Barrow, 
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*  SECTION  VI. 

Cochineal,  Kermes,  and  Gum-Lac  Insecti, 

Coccot.— Linn. 

Tbbse  all  beloDg  to  one  common  genus,  which  exhibits  vanoot 
peculiarities,  but  pariicukriy  that  of  ha¥ing  the  males  possessed  of 
four  wings,  and  the  females  apterous  or  wingless ;  the  mides,  iiios»- 
over,  being  much  smaller  than  the  females. 

1.    Cochineal  Intect. 

Coccos  ClCti^— >LlNN. 

This  is  the  naost  important  of  the  whole  fraternity,  and  is  celebrated 
for  the  beauty  of  the  colour  which  it  yields,  when  properly  pre- 
pared.  This  species  is  a  native  of  South  America,  and  is  pecu- 
liarly cultivated  In  the  country  of  Mexico,  where  it  feeds  on  the 
plants  called  cactus  cochenillifer,  and  cactus  opuntia.  The  female 
officinal  cochineal  insect.  In  its  fulk-grown  pregnant  or  torpid  state, 
swells  or  grows  to  such  a  size,  in  proportion  to  that  of  its  first  or 
creeping  state,  that  the  legs,  antennse,  and  proboscis  are  so  small, 
with  respect  to  the  rest  of  the  animal,  as  hardly  to  be  discovered 
except  by  a  good  eye,  or  by  the  assistance  of  a  glass ;  so  that  on 
a  general  view  it  bears  as  great  a  resemblance  to  a  seed  or  berry  as 
to  an  animal.  This  was  the  cause  of  that  difierence  in  opinion 
which  long  subsisted  between  sever}]  authors;  some  maintaining 
that  cochineal  was  a  berry,  while  others  contended  that  it  was  an 
insect.  We  must  also  here  advert  to  another  error;  viz.  that  the 
cochineal  was  a  species  ^of  coccinella  or  lady-bird.  This  seems  to 
have  taken  its  rise  from  specimens  of  the  coccinelbt  cacti  of  Lin- 
naeus being  sometimes  accidentally,  intermixed  with  the  cochineal  "- 
in  gathering  and  drying.                                                                            f\i  { 

When  the  female  cochineal-insect  is  arrived  at  its  full  size,  it 
fixes  itself  to  the  surface  of  the  leaf,  and  envelops  itself  in  a  white 
cottony  matter,  which  it  is  supposed  to  spin  or  draw  through  its 
proboscis  in  a  Continued  double  filament,  it  being  observed  that  two 
filaments  are  frequently  seen  proceeding  from  the  tip  of  the  probos- 
cis in  the  full-grown  insect. 
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The  male  is  a  small  and  rather  sleader  dipterous  fly,  about  the 
size  of  a  fle^,  with,  joioted  anteoiue  and  large  white  wings  in  pro- 
portion to  the  body^  which  is  of  a  red  colour,  with  two  long  fila- 
ments proceeding  from  the  tail.  It  is  an  active  and  Kvely  animal, 
and  is  dispersed  in  small  numbers  among  the  females,  in  the  propor- 
tion, according  to  Mr.  Ellis,  in  the  Philosophical  Transactions,  of 
about  one  male  to  a  hundred  and  fif^y^  or  eren  two  hundred  females. 
When  the  female  insect  has  discharged  all  its  egg«,  it  becomes  a 
mere  husk  and  dies;  so  that  great  care  is  taken  to  kill  the  insects 
before  that  time,  to  prevent  the  young  from  escaping,  and  thus  dis- 
appointing the  proprietor  of  the  beautiful  colour.  The  insects  when 
picked  or  brushed  off  the' plants,  are  said  to  be  first  killed  either  by 
the  fumes  of  heated  vinegar,  or  by  smoke,  and  then  dried,  in  which 
state  they  are  imported  into  Europe ;  and  it  is  said  that  the  Spanish 
govetnment  is  annually  more  enriched  by  the  profit  of  the  cochi- 
neal trade  than  by  the  produce  of  aU  its  gold  mines. 

It  may  perhaps  be  almost  unnecessary  to  add,  that,  exclusive  of 
the  general  or  large  scale  in  which  cochineal  is  used  by  the  dyers, 
the  fine  colour  so  much  esteemed  in  painting,  and  known  by  the 
name  of  carmine,  is  no  other  than  a  preparation  from  the  same  sub- 
stance>  and  is  unquestionably  the  most  beautiful  of  all  the  pictorial 
redsk  it  is  also  used,  when  properly  mixed  with  hair-powder,  pow- 
dered tak,  &c.  in  that  innocent  cosmetic,  so  moch  used  by  the  ladies, 
and  propeHy  known  by  the  French  term  rouge. 

2.  Kert^s,  or  Scarlet-dye  Insect. 
Cooens  nidt.->— Linn. 

The  female  of  this  species  adheres  in  iu  advanced  or  pregnant 
state  to  the  shoots  of  the  quercus  coccifera  (Ilex  aculeaU  cocci-  * 
glandifera.  C.  Bauh.  pin.),  under  the  form  of  smooth  reddish  brown 
or  blackish  powdery  grains  or  balls,  of  the  size  of  small  peas.  The 
tree  or  shrub  grows  plentifully  in  many  parts  of  France,  Spain, 
Greece,  and  the  islands  of  the  Archipelago.  The  cocci  are  found 
adhering  in  groups  of  five,  six,  or  more  together,  or  pretty  near 
each  other.  They  are  gathered  for  the  purpose  of  commerce  by 
the  country  people. 

Before  the  discovery  of  America,  the  coccus  ilieis  or  kermet, 
as  it  was  then  termed,  was  the  mos£  valuaUe  substance  for  dyeing 
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scarlet,  and  waa  collected  in  great  quantities  for  that  purpose.  Ac* 
cording  to  the  miidness  or  severity  of  the  winter^  the  hanrest  of  the 
kermes  is  said  to  be  more  or  less  plentiful ;  and  it  is  no  very  un- 
common thing  to  have  two  harvests  in  a.  year.  Before  dying,  the 
berries  or  dormant  insects  are  steeped  in  vinegar,  to  prevent  the  ex- 
elusion  of  the  young  animals  by  thus  killing  the  parents.  They  are 
then  spread  or  thrown  on  linen,  and  as  long  as  they  continue  moist 
are  turned  twice  or  thrice  a  day,  to  prevent  their  heating,  and  are 
afterwards  put  up  for  sale. 

Woollen  cloth  dyed  with  kermes  was  called  scarlet  in  grain ;  the 
animal  having  been  popularly  considered  as  a  grain ;  the  colour  is  a 
durable,  deep-red,  called  ox-blood  colour,  much  inferior  to  the  bril- 
liancy of  cochineal  scarlet,'  but  far  more  lasting,  and  less  liable  to 
stain.  Mons.  Hellot,  in  bis  An  de  Tendre,  observes  that  the  figured 
cloths  to  be  seen  in  the  old  tapotrles  of  Brussels  and  the  other  ma- 
nufactures of  Flanders,  which  have  scarcely  lost  any  thing  of  their 
livelinesss  by  standing  for  two  hundred  years,  were  all  dyed  with 
this  ingredient. 

3.  Gum-Lac  Intect. 

Coocot  ficns.— Linn. 

The  body  of  this  insect  is  of  a  red  colour,  the  antennas  tNranched, 
the  uil  two-bristled.  It  is  found  on  the  ficus  religiosa  and  indica 
(the  banian  tree),  and  produces  the  gum-lac  of  the  shops.  It  i^ 
about  the  end  of  January  that  the  female  fixes  herself,  in  conse- 
quence of  pregnancy,  to  the  succulent  extremities  of  the  young 
branches,  and  l>ecomes  torpid.  She  now  secretes,  apparently  firom  the 
edges  of  the  antennas,  limbs,  and  setse  of  th€  tail,  a  spissid,  pellucid 
liqoor,  by  which  it  becomes  enveloped ;  and  it  is  thb  secretion  which 
fcNrms  the  gum-lac :  yet  as  a  gum  very  nearly  resembling  it  is  ob- 
tained from  the  plaso,  and  variousf  odier  trees  on  which  this  insect 
fixes,  by  making  incisions  through  their  bark,  it  should  seem  that 
the  secreted  gum  is  an  unchanged  vegetable,  rather  than  an  animal 
production.  It  is  in  the  cells  of  this  viscid  matter  that  the  female 
deposits  her  eggs.  In  March  the  different  cells  are  completely 
formed ;  in  November  we  find  find  about  twenly  or  thirty  oval  eggs, 
or  rather  young  grubs  occupying  them,  and  apparently  supported 
by  the  fluid  they  contain.    When  this  fluid  is  all  expended,  the 
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young  grubs  pierce  a  hole  through  the  back  of  the  mother^  and 
walk  off*  one  by  one,  leaving  their  exuviae  behind,  which  in  that 
white  membranous  substance  found  in  the  empty  cells  of  the  stick- 
lac.  The  lac  is  of  a  deep  red  colour,  and  is  the  colouring  material 
employed  in  the  best  sealing-wax,  as  well  as  in  a  variety  of  otder 
articles  of  common  uat. 

[Shaw.  Pamolog.  PhU.  Tratu. 

8BCTION    VU. 

Lady-bird,    Lady-cow. 

Cocdoella  Mptem-panctata.^— LiifN. 

Or  the  coccinella  genus  there  are  not  less  than  a  hundred  and 
sixty-four  known  and  described  species,  feeding  chiefly  on  plant- 
lice,  particularly  the  vine-fretter  or  aptis,  and  hence  highly  ser- 
viceable in  clearing  vegetables  of  the  myriads  with  which  they  are 
often  infested.  It  is  the  tevenjdoued  coccinella  that  passes  under 
the  familiar  name  of  lady-bird,  or  lady-cow.  The  shells  are  red, 
the  seven  dots  black.  •  It  inhabits  Europe  generally,  and  is  said, 
like  several  other  insects  of  the  order  coleoptera,  to  have  the  sin- 
gular property  of  giving  immediate  and  effectual  relief  in  the  most 
violent  paroxysms  of  tooth-ache,  by  rubbing  them  between  the* 
thumb  and  finger  to  the  affected  tooth.  It  proceeds  from  a  larva 
of  disagreeable  appearance,  of  a  lengthened  oval  shape,  with  a 
sharpened  tail  of  a  black  colour,  varied  with  red  and  white  specks, 
and  of  a  rough  surface :  it  resides  on  various  plants,  and  changes  to 
a  short,  blackish,  oval  chrysalis,  spotted  with  red,  which  is  meta- 
morphosed to  this  beautiful  insect  in  the  month  of  May  and  June. 

[Turt<m*  Pantolog. 

8BCTION   VI1I« 

ButUrfty, 

Pftpiliow-^LiifK. 

This  curious  insect  is  distinguished  by  its  antennas  growing 
thicker  towards  the  tip,  and  generally  ending  in  a  knob ;  wings, 
when  sittio/;'.  erect,  the  edges  meeting  together  over  the  abdomen : 
flies  in  the  day-time.    Very  nearly  twelve  hundred  species  scat- 
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tered  o?er  the  globe ;  of  whkb  oeariy  seventj^  are.  iiaiires  of  our  owq 
country. 

Tbi«  geDUft  U  jso  extremely  voluminous^  that,  it  has  been  judged 
necessary  by  every. entomologist  to  divide  it  into  sections  and  sub- 
sections, ^abriciuft  has,  upon  tbia  subject^  been,  not  on^y  more  mi* 
nute^  but  more  fortunate  than  Linnaeus.  We  vshall  therefore  copy 
thearriaogm^ot  of  both. 

Linnaan  Division.  '   ' 

A.  Equites.  Upper  wings  longer  from  die  posterioi*  angle  to  the 
tip  than  to  the  base ;  antennas  oflen  filiform. 

ft.  Trojans.  Generally  black ;  with  sanguineous  spota  on  the  4>reaiit. 
C.  Greeks. '  Breast  without  sanguineous  spots  $  an  oedlaie'tpQi  ar 
the  angle  of  the  tail. 

t  Wings  without  bands. 

ft  Wings  with  bands. 

B.  HeleconiL  Wings  narrow,  entire,  often  naked  or  semitranapa- 
rent ;  the  upper  ones  oblong,  the  lower  ones  rery  short 

C.  Dania.    Wings  very  entire. 
a,  Candidi.     Whitish  wings. 

C.  Festivi.    Variegated  wings. 

D.  Nymphales.    Wings  denticnhrte.  ' 
».  Gemtnati.  Wings  with  ocelkte  spots* 

t  On  all  the  wings. 

+t  On  the  upper  wings  only. 

ttt  On  the  jower  wings  only. 
6.  Phaleratl.    Wings  without  oceHate  spots. 
£.  Pleb^i.    Small :  the  larve  o4)ten  contracted. 
«.  Rurales.    Wingi  with  obscure  spots. 
C.  Urbicde.    Wing^  mostly  with  transparent  spots. 

Frahridan  Dmnon^ 

I.  Papilioi  Feelers  reflected;  tongue  exserted;  spiral;  antennas 
thicker  towards  the  tip. 

A.  Upper  wings  longer  from  the  posterior  angle  to  the  tip  than  to 
the  base. 

a.  Equites.  Lower  wings  cut  to  admit  a  free  motion  of  the  abdo- 
men. 

VOL.  V.  D   D 
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t  Trojans.    •Generally  Wack;  wUh  Mngulneoat  spots  on  tbe 

breaiit. 
ft  Greeks.   Breast  witbot  sanguuicous  spoU;  an  ocellate  spot 
Hi  tbe  angle  of  tbe  tail.  '   •        '  ' 

C.  Satyri.    Lower  wings  dilated  on  tbe  inner  margin,  Idto  v  groove 
'  for  tbe  reception  of  tbe  abdomen.  •  .  • 

B.  Heleconii.    Wings  oblong,  the  lower  ones  sbort  and  yonnded. 

C.  Parnassii.    Wings  rounded,  ^entirely,  or  partially  naked. 

D.  Wings  rounded. 

ou.FostijrL  JLower  wiag^  distant  nt  tbe  inner  edge* 

C.  DanaL    Lower  wingt  meeting.  «t  tbe  inner  ed09  and  coveraig 
..4^l>aseof.tbfl  abdomen* 
yi  JNymphides.. ,  Lower  wings  formwg  a  groove  for  Un&  recfption  of 

tbe  abdomen. 
IL  Heaperia.    Feelers  compressed  and  hairy  at  ibe.base^  the  tip 

cylindrical  and  naked ;  club  of  tbe  antenaaa  oblong  and  often 

.bopked* 

».  Rurales.    Winga  with  obacufe  HM>to* 

C.  UrbicolflB.    Wings  with  mostly,  transparent  spot*. 

These  insects  feed  on  tbe  nectar  of  flowers  and  the /moisture  ex- 
uding from  trees ;  the  larves  are  w^ve,,  and  furnished  with  tenta* 
cles  and  sixteen  feet;  they  are  soqf^^times  spinous  fuid  sometime 
naked,  and  feed  voraciously  on  the  leaves  of  yariout  planta;  tbe 
pupe  is  naked,  quiescent,  and  attapfaed  to  trees  or  othf^  substances, 
by  filaments  either  from  tbe  tip  or  tbe  middle. 

There  is  no  tribe  of  inseqts  th^  has  been  more  accqratdy  exa* 
mined,  or  whose  history  h^  been  so  fully  detailed.  Reaumur  and 
Fabricius  are  tbe  naturalists  to  whom  we  are  chiefly  indebted  for 
our  knowledge  of  its  extensive  numbers,  and  very  curious  powers. 

Some  of  tbe  species  frequently  cast  their  skin,  besides  undergo- 
ing those  more  considerable  transftHrmations  which  introduce  them 
into  a  new  sphere  of  action.  Before  the  fresh  tunic  is  deveJoped, 
tbe  outer  skin  is  seen  to  wither  and  lose  the  vivacity  of  its  colours, 
owing  to  tbe  new  coat  which  already  covers  tbe  animal  beneath,  and 
intercepts  the  juices  which  formerly  circulated  trough  it:  after 
some  e&oris  this  dried  covering  is  rent  towards  the  back  part  of  the 
head,  where  the  fresh  skin  appears ;  and  through  this  aperture  the 
worm  makes  bis  escape,  leaving  bis  spoilt  behind. 
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Ader  undergoing  tevcrftl  cfaiiiges  of  thb  kind,  the  fniect  preptrct 
to  undergo  another  and  81111  more  considerable,  which  it  to  introduce 
it  Into  die  state  of  chrysalis,  depri? ed  of  almost  all  motion,  and  inca« 
pabie  of  taking  food.  The  change  it  effected  nearly  in  the  tame 
manner  as  the  foregoing ;  but  in  some  it  is  very  bog  in  being  ac* 
complished.  Several  species  of  the  butterfly-worm  construct  in  a 
very  mgeniout  manner  a  coque,  or  cocoon,  or  nut  of  tilk,  mtd 
which  they  enter  before  their  trantformation,  and  in  which  they 
continue  for  nine  months,  without  food,  before  their  metamorpbo^ 
be  accomplished.  During  this  long  period  they  aie  apparently  in- 
animate, and  take  no  nutriment. 

Various  aubstances  enter  into  the  compoMtion  of  the  habitatioiit 
constructed  by  these  animals  before  their  metamorphosis:  some 
are  of  silk;  in  some,  silk  is  combined  with  other  matters;  several 
kinds  construct  no  habitations,  but  are  protected  by  a  crustaoeotts 
shell,  fbrmed  by  a  glutinous  substance,  exuding  from  their  J>odies  s 
some  are  suspended  vertically,  while  others  hang  horiaantally  by  4 
thread  which  surrounds  the  middle  of  the  tK>dy. 

The  external  form  of  the  chrysalises  varies  according  to  the  spe- 
cies of  butterfly  that  inhabits  them ;  in  all,  however,  there  are  aper« 
tures  opposite  to  the  thorax,  by  which  respiration  b  carried  on  dur<^ 
ing  the  whole  period  of  their  inactive  state.  After  the  appointed 
time,  when  the  animal  has  acquired  sufficient  vigour,  the  shell  is 
broken,  winch  at  once  constituted  the  grave  of  the  caterpillar  and 
the  cradle  of  the  buttei^y :  the  down  already  grown  upon  the  ieh 
sect  hsi  completely  separated  it  on  all  sides  from  the  shell,  which 
by  the  action  of  the  head  h  broken  opposite  to  that  part,  and  af&rds 
free  egress  to  the  prisoner  so  long  confined. 

The  wings  of  the  bntteirfly,  on  its  first  appeiarance,  are  close  folded ; 
bat  by  the  help' of  a  licpior  constantly  circulating  through  them 
they  are  loon  expanded,  and  sufficiently  hardened  by  the  action  of 
the  BAT,  to  endure  the  effi>rtB  of  flying.  It  is  then  that  the  insect  en** 
tert  upon  a  more  enlarged  ^here  of  action,  with  increased  powers : 
he  ranges  from  flower  to  flower,  darting  his  rostrum  into  their  nec- 
taries for  the  delicious  stores  they  contain.  Then  too  in  the  full 
possession  of  every  faculty  granted  to  his  race,  he  prepares  to  mul- 
tiply and  perpetuate  it 

This  last  and  most  considerable  metamorphosis  is  attended  with 
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•  greater  change  in  ifae  economy  of  the  animal  than  any  of  the  pre- 
coding ;  for  not  only  the  skin^  but  the  teeth,  jaws,  and  even  the 
cranium  are  left  bebhid.  The  large  artery  which  pastes  along  the 
body  may  be  c«n«idered  at  a  succession  of  difierent  hearts  em- 
ployed  in  circukting  the  blood,  which  it  ai  that  important  aera 
observed  to  flow  in  a  difierent  direction  from  what  it  did  before, 
hke  the  fottut  of  a  quadruped  after  birth ;  formerly  it  circulated 
from  the  extremity  to  the  head;  it  now  pursuet  a  coufm  directly 
opposite. 

The  qaaotity  of  food  taken  by  thete  feinimalt  in  their  last  stole  is 
comparatively  small  to  what  they  antecedently  devoured.  For  a 
short  time  afVehr  their  appearance  on  the  wtng»  their  excrements  are 
voided  in  a  grrater  qoanti^r,  and  are  red  like  bk>od ;  this  i^  per- 
haps, the  remiim  of  that  food  which  they  contained  befo^  their 
lale  change.  The  app^lrance  of  this.substahce  bn  the  surface  of  the 
earth  has  at  different  titties  been  regarded  as  porteiitbus  of  sitme 
beaty  icabnity,  being  supposed  to  be  blood  that  had  drop!  from 
the  clouds. 

Some  of  these  animals  are  gregarious,  and  live  in  society  during 
every  stage  of  their  existence ;  others  live  in  that  state  daring  one 
period  of  their  existence  only.  The  duration  of  their  life  is  vari- 
ous, according  to  the  weather :  its.  warmth  accelerates  every  step  of 
its.  progress,  and  its  cold  retards  ail  their  developements :  a  worm 
produced  in  an  early  part  of  the  summer  lives  only  for  three 
months  ;  while  the  same  species,  if  hatched  a  little  later  in  the  aea* 
•on,  Tiveb  another  year;  hence  Reaumur iias  devised  a  method  of 
protonging  the  lives  of  these  animals  greatly  beyond  their  natural 
course. 

The  butterflies  of  every  species  are  extremdy  prolific ;  a  single 
femiile  2X,  one  birth  produces  several  hundred  eggs :  and  one  of  the 
most  wonderful  particuUrs'  in  the  history  of  these  insects,  is  the 
precaution  with  which  th^  provide  Em*  the  security  of  their  young ; 
some  species  tear  off  even  the  down  from  their  own  bodies  to  sup* 
ply  them  with  a  covering* 

Various  insects  prey  upon  the  butterfly,  or  hasten  the  approach 
of  its  dissolution.  One  or  two  species  of  ichneumon  perfimnte  the 
body  of  the  insert  while  a  caterpillar,  and  there  deposit  their  eggs; 
and,  althouf^  the  caterpillar  continues  to  live,  and  is.  metalaor* 
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phooed  into  a  cbryialis,  no  buUerfly  is^produdM  from  il/ those  ioh 
ternal  parts  that  weris  estentiaS  td  tU  perfecUod^  bdog  ;coiMiiiiied  by 
the  larves  of  the  ichnevm^n^  From  the  great  ^ecdndity  and  variety 
of  the  iinsects  of  this  genus,  they  probably  would  soon  eover  tfae  wr- 
face  of  the  eHrth,  did  not  nature  provide  a  bar  to  their  increase  by 
multiplying  their  enemies :  hence  they  are  destined  to  become  food 
to  a  great  number  of  animak  of  Yarioos  kinds,  some  of  Which  swaW 
]ciw  them  entirely,  others  macerate  their  bodies;  while  many  ao* 
complish  their  d^mction  by  gradually  tucking  their  juices.  A 
single  pair  of  sparrows,  in  ord^  to  supply  :  themselves  and  tbeir 
young,  may  destroy,  it  has  been  calculated,  three  thousand  thaee 
hundred  and  sixty  butterflies  in  one  week. 

The  variety  apd  richness  of  t^  colouts  that  adorn  the  greater 
part  of  this  tribe,  have  made  it  an  object  of  especial  research  by 
painters  as  well  as  by  naturalists.  In  general  the  tropical  cliinaitc% 
that  heighten  the  colours  both  in  the  pluipage  of  birds,  and  die 
scales  df  fishes,  oflfer  the  most  gaudy  specimens  of  the  buttei6y. — 
We  hate  only  space  to  detail  an/cxample  or  two« 

1.  P.  Priamus.  Wings  indented,  s|lky ;  upper  pair  above  green, 
wi^  a  black  disk  and  edge ;  lower  ones  wi^  fVon)  four  to  six  black 
spots ;  thorax  black,  with  three  green  spou :  this  insect  measures 
more  than  six  inches  from  wing's  end  to  wing's  end;  the  black  is 
of  a  velvet  softness,  the  silky  wings  peculiarly  lustrous,  and  the 
green  of  the  upper  pair  of  the  most  beautiful  grass  hue.  Unniras 
regarded  it  as  the  most  superb  of  the  whole  papilionaceous  tribe. 
It  is  a  native  of  Amboyna,  and  very  rare.  It  aitanges  under  the 
section  Equites,  Troes,  or  Trojans. 

9.  P.  Hector.  Wrogs  tailed  black,  both  suriacea  of  the  same 
colour ;  the  upper  pair  with  an  interrupted  white  band,  lower  oaes 
with  numerous  crimson  spots :  head  and  upper  margin  of  the  thorax 
red.  This,  also,  as  its  specific  name  imports,  belongs  to  the  same 
section,  and  is  very  appropriately  named.  It  is  a  native  of  Asia, 
and  highly  beautiful. 

3.  P.  Machaon.  Wings  Uiled,  both  surfaces  alike,  yellow  with 
a  brown  border,  in  which  are  yellow  lunules ;  angle  of  the  tail 
fulvous.  This  is  one  of  the  very  few  of  the  section  £quites  that 
are  natives  of  our  own  country.  It  is  commonly  known  among 
collectors  of  this  tribe  of  insects  by  the  name  of  the  swalhW'taiUd 
butterfly,  and  is  a  very  elegant  species.    It  is  generally  found  in 
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tbe  month  of  Angutton  onbellileroiu  planU.  The  lanre  U  solitary 
indghibroug;  loniiabed  with  tmtMle^  annuhiU  wkh  bkck  and 
green^  and  dotted  with  red ;  the  pope  is  yeUowidi* 

4.  P.Apdlo.  Wiogi  entire,  white,  spotted  with  hiack;  lower 
mM  wHh  foor  eyes  above,  iUid  six  beneath.  This  i^  also  a  btaiH 
tifal  insect,  sonewhat  larger  than  oor  great  eabllage  butterfly ;  it 
inhabit*  Europe^  aad  hat  beea  occasionally,  found  in  our  «wn  gar-* 
dens.  It  beldngs  to  the  section  Pamasati.  .  The  larre  is  foliiary, 
larnished  with  tentacles^  siOcy,  black,  with  two  red  dota  on  the 
segment  on  each  side ;  pope  slightly  foUiculate,  ovate,  Uueisbi  with 
vad  dots  on  each  side  on  the  foro-part. 

5.  P.  Brassicas.  Common  .large  while,  or  cabbage  .bvtterily. 
Wings  romided  entire,  white :  tip  of  the  upper  pair  brown,  and 
(in  the  male)  two  brown  spots.  Inhabits  Europe,  and  ia  known 
to  efery  one.  Lanre  cinereous,  dotted  with  black,  with  three  aol* 
phuT  lines;  tail  black;  pupe  pale-green,  with  three  yellow  lines, 
and  three  globular  segments.    A  spedes  of  the  Danai  section. 

6.  P.  lo.  Peacodc  butterfly.  WingB  angular,  indented,  fulvous, 
spotted  ^th  Uack,  and  a  large  iilue  eye  in  each.  An  elegant  spe- 
cimen, inhabiting  Europe  and  our  own  country.  It  bdongs  to  the 
division  nymphales.  The  larre  is  spinous,  black,  dotted  with 
white,  legs  fermginous :  pupe  ten-toothed^  green  with  gold-dots, 
bffid  behind. 

7.  P.  Iris.  Wings  indented,  brown  with  a  blue  gloss,  and  whitish 
interrupted  band  on  each  side ;  all  with  a  single  eye ;  the  ^es  on 
the  uppef"  pair  above  blind.  Found  in  our  own  gardens  and  in 
Europe  generally:  belongs  also  to  the  nymphales.  The  maleia 
spotted  with  white  on  the  upper  wings,  and  is  without  the  eye. 
The  larve  is  green  with  two  boms,  and  oblique  pale  lines ;  pupe 
greenish,  bifid  at  the  tip. 

ILhm.  Pabriciui.  Tkr^m.  Pantohg. 
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SSOTfOM   IX. 

Moth.  Mk'Worm.    •   ; 
Fbalena. — Link. 


■# 


In  thb  gcM»  of  iDtecta  the  wM«oims  tie  foi»4  graduiily  t9petf- 
nig  fima  the  hMc  lo  the  tip  i  the  tMgue  it  tpM ;  there  10.  no 
jaw>  €iid.thft  wuigBi  when  at  leit^  are  generaUy  deflected ;  flight 
nocturnal.  Sixteen  hundred  species.  Tbeie  fly  ahroad  ottly  in 
the  eremng,  and  during  the  asght,  mid  feed  oa.the  aeetar  of 
flowers:  the  lanre  is  active  and  .qtii<A:  in  aMMbio^,  mostly  amootb, 
more  01'  Ite  QjFliodrini»  and  preys  voraoioiialff  on  the  kaves  uf 
irarioM  planU  t  pupe  quiescent^  ^moM  ot  hoss  Ofditodtical,  poiMed 
at  the  tip  or  at  both  ehds^  -aod  is  goieraUy  tnobpml  in  a  ioUicie. 
They  are  divided  intp  the isllowing  secdoot:-^' ,  •  > 

A*  bombyx.  Antenna*  fiUfocm  (  feelers  two>  compressed^  rcflciot- 
^;  Aeogue  shorty  membraoaceoos,  obtuse^' bifid  1$  lanre siatfien- 
footed,  often  hairy;  pupe  pointed  at  the  tip^  Theie  are  sub- 
divided again :  .    f 

«  Wings  expanded.  » 

C  Wings  reversed* 

y  Wings  deflected. 

i  Wings  incumbent. 

•  Wings  convohple* 

B.  geometra.  Antennas  filiform;  feders  cylindrical;  tongue 
prcjected^  membranaceous,  setaceous,  bifid ;  lar? e  eight  or  ten- 
footed;  npc  of  the  feet  pectoral  two  caudal*,  and  sometipnes 
two  subcaydal;  pupe  pointed  at  the  tip..  Thu#  again  subdir- 
vided : 

«  Antenoas  pectinate. 
C  Antennas  setaceous* 
y  Wings  fofjced^  connivent.  . 

C.  noctua.  Anteoni^  setaceous;  feelers  compressed,  hairy,  the 
tip  cylindrical  aiad  naked;  tgogMc  projecting,  horny,  setaceous^ 
bifid;  brre  sixteen^footed.;  pupe  pointed  at  the  tip*  Sub- 
divided as  follows : 

n  Wings  expanded. 
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C  Wings  flat,  incumbent ;  thorax  smooth. 

y  Wings  flat,  incumbent ;  thortx  eteilcd. 

^  Wings  deflected ;  thorax  smooth. 

f  Wings  deflected ;  thorax  crested. 

D«  hyMoea.    Antennas  setaceous ;  feelers  prcjecting,  compressed, 

dilated  in  the  middle ;  lip  projecting,  acute. 
£i  bepiattfs.    Antennas  idonHtibraii  ibekrs  twoi  rcAteted^  haky, 

between  them  Is  the  rudiment  of  a  bifid  tongoe ;  lainre>«jttc«ii» 
'    footed,  that  feed  on  the  roou  ^  plaaU;  pape.  MKcalat»>  cyMa^ 

drical,  and  posited  at  the  tip* 
^F.  cossM.    Antennas  shorty  fiUlbm ;  feeters  two,  very  shorty  cytto- 
' 'drioal,  reflected;  wichoot  spiral  tongue. 

16.  pyralis.    Antennas  filiform ;  ftelers  two^  <qual,  oaked^  cylia* 

'    drkal  at  the  bate,  the  middle  dilated  ialU>  an  of  al,  and  sobviate 

•  at  the  tips  taogaeprojeeted,  teUceavs,  btfid ;  wiogs  very  Hibtasa, 

and  slightly  curved  at  the  exterior  margin;  brae  sixieea  footed, 

rolling  up  the  leaves  to  which  it  attaches  itself. 
N.  tinea.    Ammms  setaoeoos ;  feelan  foar,  uoeqaal ;  4arve  feuiid 

111  faoQses,  aoooDg  linen  stud  woollen  alolhs  and  fWniture^  in  which 

it  eat  holes,  and  to  which-it  is  very  destraotive. 
I.  allucita.    Antennas  setac^bus ;  feeders  two,  dividedto  the  middle, 

the  inner  division  very  aeate. 
K.  pterophorus.    Antennas  seUceous ;  feelers  two,  iioaar>  naked ; 

tongue  ezserted,  membranaceous,  bifid ;  winga  fan^ahaped,  di* 

vided  down  to  the  base,  and  generally  subdiirided  as  far  as  the 

middle;  larve  sixteen-footed,  ovate,  hairy;  pope  utkd,  aubu* 

late  at  the  tip. 

The  greater  patt  of  this  numerous  tribe,  when  at  liberty  in  the 
fields/only  fljn during  the  night,  or  towards  the  evening:  when 
domesticated  in  boxes  made  for  that  purpose,  they  give  indica- 
tions, by  their  fluttering,  within,  when  the  natural  period  of  their 
activity  approaches.  During  the  day  they  remain  quiet,  and  ap* 
parently  reconciled  to  their  confinement ;  they  flatter  throoghout 
the  whole  extent  Of  their  prisons  towards  the  elose  of  day,  and 
testify  their  impatience  at  their  want  oif  freedom.     . 

All  the  butterflies  are  provided  with  a  rostrmn  for  gathering,  and 
for  the  reception  of  their  food;  a  great  part  of  the  ihoths  are 
entirely  destitute  of  such  an  organ,  while  in  Others  it  is  so  small 
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as  scarcely  to  be-  discernible  with=  Ibc .  naked  eye.  Tlite  singolar 
fact  has  been  fully  investigated  by  the  indefatigable  Reamttin% 
t^ho,  after  examining  many  moths,  with  a  strong  magntfiei^/ has 
not  been  able  to  trace  the  smallest  vestige  of  a  mobtb^  A  '^on* 
siderable  numbef,  therefore^  of  thi»e  anitnals  musC  pask  the'whol^ 
of  their  wroged  sute  without  food;  nor  ican  they  be  destfudive  t6 
'V%aab!e  or  animal  substance',-  except  whilfe  ^ey  remain  iri  tb^ 
"ft)ttn  of  worms.'  ......'.•.  v 

The  larves  or  c^terpllhirs  from  whidi  the  tariods'  tpeoievtor 
moths  are  produced^  exhibit  nearly  the  sittie  varlely  of  appeamnce 
as  the  winged  itnects  whtefa  iprmg  ft^om  them.  SMie-.are  large. 
While  others  are  extremely  minute ;  diany  are  provided  with  tetii 
others  twelve  amffonrteen  feet;  the  largest  and  miottc^OMDoafaive 
ftixteerfT  Some  of  liie  smaHer  caterpillars  are  smooth,  god  others 
covered  with  Hairs,' which  produce  an  itching  and  an  inflaaiiaitioci 
when  they  touch  the  htmian  skhi. 

All  the  caterpillars  of  phalaeDie»  after  havhng  teveral  tiineaoast 
their  skin,  spm  for  themselves  the  materials  of  a  habitaikiii,  %i 
which  they  are  to  be  tk^ansfbrmed  into  ohryaaUaes.  Of  all  the 
idventions  of  insect*  to  protect  theratehres  during  thii  etaHe  of 
imbecility,  that  practised  by  the  silk-werm  Is  inott  unmiaaUy 
known;  and  if  animals  acc^uire  a  cofMequence  or  repiftankmiSKHu 
their  connection  with  man,  and  the  eonveiileneea  with  whieh  tlMy 
aecommodate  hhn,  this  insect  may  ohaM^nge,  perhaps/ al  larger 
shate  of  it  thati  any  other  aniHMl  whatever.  Our  hltvnyhas 
brought  silk  into  soch  general  request,  that  it  may  now  be  deei|»ed 
a  necessary  of  life :  the  poor,  in  some  eounCries  at  least,  would-  find 
it  Inmost  impossible  to  procure  the  necessary  atticles  of  dothing"^ 
wei*e  woollen  stuffi  worn  by  all  those  who  at  present  are  supplied 
with  silk. 

The  produce  of  the  phalsna  mori,  or  common  silk-wortt^  hns 
been  found  thost  proper  for  the  purpose  of  manufacturing*  That 
glutinous  substance  with' which  the  silk  of  this  species  Is  always 
covered,  when  it  first  comes  from  the  worm,  and  which  gives*  It 
that  adhesive  quality  so  proper'  fdr  constructing  their  edifiees> 
sooner  dries  than  in  that  of  any  elher  insect  The'oada  eon^ 
structed  by  ibme  other 'species  are  so  firmly  gloed  togetlier^'  tint 
no  operation  can  separate  the  threads.    The  prodtlce  of  many  if 


^  Digitized  by  VjOOQ IC 


410  JNMCT8. 

by  far  too  fipe  for  toy  puf  pote  ip  oi^r  iiiaDu£Bu:tprie»»  whik  that  of 

aootlier  class  '» too  ooane. 

Several  yery  Jaudable  im/^pt»  have  been  made,  bul  hitherto 
without  any  conaiderable  dcgrea  of  socccit,  to  rear  the  ulk- vonn  id 
Britain.  The  paUic  have  |>een  infonned,  by  a  manufacturer,  of 
BaWOFi  of  hi»  l^Tiflg  pf^paied  a  we^  eoUrdy  of  the  silk  produce^ 
byi  WPW0  oC  hi*  owi^  r^ar ingr ,  And  in  the  ^ransactioiis  of  th^ 
Society  for  the  encoHragement  of  arts,  maDnfactures,  and  commerce, 
.  »  numh^  of  i^ry  uaeful  mpetifooif^^im  recorded  wUh  regard  to 
Ihfi  food  and  mauagfimfvift  oClbcae  ii^sectf . 

.  ProbaUy  the  want  of  a,  suflicieut  ni^ber  o^,ipull^rry  trees  has 
hitkerta'  rendered  incfiectual  the  efibr^  of  ouf  countrymep  toio- 
iMduoejaadrear  aDy. /Considerable  quantity  of  fiik-worms«  From 
the  alt^mptf  that  have  already  b^o  ipade^itapp^ani  that  the  white 
nmlheny  fi  prefiOraUe  to  the  black,  in  feeding ;  and  that  the  hater 
is  to  be  preferred  to  the  lettuce.  Tf^^I^c  cnyoqas^  the  produce  of 
woromibd  i^^od  the  irhi^  imilberry,  weight^  seven  penny- weights 
t«roigtfaiaa$  while  an  ieqiaal  «u«iber  of  those  that  bad  been  fed  upon 
the  MaQk>  mulberry  weighed  <HAly  sfK,penny^«wjeights  three  grains; 
six  ptonyitreigbli  were  /obtained  fr/am  the  eaipe  number  of  worms 
ftd«pMk  common  le(ybM«e»    \  / 

.  :dideaiNmrs  io  pcoduoe  niw.silkiaour  ow^  county  seem  the 
■Miei  worthy  ioCenoourafeooeul,  aa  we  appeai;Vp<»>*c9ssome  advan- 
tafesiof;  which  It^ly  and  tmiy  other  silk  countries  ane  destitute*  Jn 
lOdy.die  (Chrysalises  so  soon  C4H9<e,M>  life,  that.it  is.necessary  to  des* 
troy  Ihem^  kat*  by  eating  their  way;  out,  they  should  injore  the  silk 
laorder  to  efiect  this,  they  aie  collected  and  placed  in.heated  ovens, 
where  agaio  the  siih,  without  singoiar  cauUon,  is  apt  to  be  damaged. 
In,  ofM*  own.  climate,  where  every  progression  of  the  insect  tribe  is 
slower,  there  is  sufficient  time  to  wind  off  the  silk  without  kiUiflg 
the  chrysalii* 

;iBiit  h^iside  the  injury  ^hat  m»f  be  dq^e  to  the  sjlk  in  Italy,  frofos 
the  length  of  time  which  it  is  nepewry  to  keep  the  chrysalises  in 
these  preds„they  are  tfiere  oMiged-  )U>  sufier,  ^  moth  to  eat  its  way 
out-of.  the  ilargest  oo^es^  in  oirder.t^  have  eggf  Crpm  t)ie  most  vigor 
rolls  and)  hoskhy.  Hepce  .t||ey  lose  all  lihe  si^  ff  these  cones, 
wkicbi  in  oyurown  coiiQtryii  might  be  gathered  vrhile  ^he  moths  are 
prescracd»     Thus  we  .seem  to. possess  two  strikiog,  advantages, 
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wbicb  may  probably  compensate  for  the  want  of  oUien  which,  our 
dimate  has  denied  ug. 

Yet  our  climate  itself  is  in  some  respects  superior  to  those  where 
silk  is  raised.  In  the  south  of  France  the  frosts  are  often  so  in- 
tense as  to  kill  <he  mulberry  leaves  .after  they  are  out.  At  that 
season  of  the  year^  this  is  scJdom  the  ctoe  in  England;  wbilch  is 
also,  more  free  from  lightning^,  and  those  sidiry  heats  that  have 
always  been  deemed  prejudicial  to  the  iilk-iworm.  From  such 
eonsiderations,  the  time  may  perhaps  arrave  when  our  countrymen^ 
by  farther  knowledge  and  experience^  may  be  enabled  So  avail 
tlwmselves  of  these  exclusive  advantages^  and  become  entitled  to  a 
rank  as  diatiugnished  among  the.  raisen^  as  that  which  they  have 
long  hekl  among  the  manufacturers  of  silk. 

The  silk-wom>  however,  is  far.  from  being  the  only  insect  of 
whose  labours  man  might  probably  avail  himaelf..  There  ace  many 
species  very  common,  and  immensely  fertile,  that  might  be  bene- 
ficially employed  in  procuring  silk,  did  we  know  how  to  profit  of 
their  labours.  M.  de  Reaumur  has  mentioned  several  whose  pro- 
doctions  deserve  %  trial,  although  we  are  aware  that  the  silk  of 
many  of  them  is  altogether  unfit  forour  porpasesf  their  coques 
bcrog  not  only  coarse,  but  so  scantily  {icovidcd  with  silk,  that  the 
aniipal  is  obliged  to  join  dry  leaves,  bits  of  wood,  and  other 
materials,  in  order  to  give  atahiiity  to  its  edifice.  Some  of  .them 
indeed  spin  under  grottnd>  and  theirwork  consists  only  jof  joining 
and  connecting  together,  by  meana  of  their  threads^  difibrent  par- 
ticles of  earth,  of  whii^  their  house  is  composed.  These  cater- 
pillars, when  kept  by  the  naturalist,  who  waits  for  their  perfect 
form,  must  be  supplied  with  earth  in  the  boxes  in  which  they  ate 
lodged ;  otherwise  they  will  perish,  from  not  being  able  to  .con- 
struct an  edifice  fit  for  their  reception..  

The  moths  diflfer  from  the  butterflies,  in  remaining  in  their  chry- 
«alia  state  for  a  much  longer  period  befiore  their  metamorphoses 
into  perfect  insects  are  cimipletcNl.  Theb  form^  too,  b  then  diffisrr 
ent,  being  oblong,  and  not  angular,  like  the  chrysalis  of  tbe.butr 
terfly.  Some  remain  in  their  ooques  ft>r  several  years  succes- 
sively ;  especially  if  a  cold  damp  situation  have  retarded  their  pro- 
gress. So  great  is  the  effect  of  heat  in  precipitating  their  develop- 
ments, that  a  moth  in  a  warm  exposure  may  be  produced  frt>m  its 
chrysalis,  even  in  the  depth  of  winter. 
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After  the  pbatsiras  iarae  from  ibeir  last  coirerkig,  some  of  ihem 
are  destitute  of  wings :  these  are  the  females  4>f  certain  kinds, 
who,  instead  of  wingSy  hare  only  short  protuberances*  aKogether 
unfit  for  the  purpose  of  flying.  They  ha?^  the  appearance  of 
large  cre^sping  animab  of  a  dififeredt  lorder,  and  can  only  be  recog- 
nised for  moths  by  the  shape  of  their  antennas,  which  are  similar 
to  those  of  the  males,  abd  by  tbose  scales  with  which  the  body  of 
tliese  animals  is  covered. 

Though  the  moths  do  not  in  general  fly  by  day,  yet  it  is  the 
light  which,  at  evening,  attracts  them  into  the  dwellings  of  man: 
then  it  is  that  they  are  seen  entering  the  rooms,  and  fluttering 
around  the  candles,  where  they  soften  dieet  with  a  painful  death. 
This  fondness  for  light  has  suggested  to  the  curious  a  method  of 
catching  moths,  by  ^carryinga  hotem  into  a  hover,  around  which 
they  aU  flock,  when  the  greater  part  may  be  led. into  captivity. 

Out  of  this  almost  innumerable  tribe  of  insects  we  can  select  but 
«  few  specimens. 

1.  P.  mori.  Common  silk-worm.  Wings  pale,^  with  three 
obsolete  brown  streaks.  We  have  already  made  some  obserm- 
tions  on  the  produce  of  this  curious  moth,  and  have  now  only  to 
remark^  that  in  its  native  state;  it  inhabits  China,  on  the  mulberry 
tree,  whence  its  specific  name,  and  was  introduced  into  Europe  in 
the  reign  of  the  emperor  Justinian ;  it  is  the  fine  silky  threads 
which  compose  the  follicle  of  the  pupe,  that  are  converted  into 
that  valuable  article  of  commerce  and  luxury,  in  our  own  country 
denominated  silk.  Thi«  species  belongs  to  the 'partition  bombys: 
the  larve  is  characterised  by  having  the  tail  naked  and  wbitnh  ^ 
the  pupe  is  folliculate,  reddish^brown. 

3.  P.  atlas.  Wings  foliate,  varied  with  yellow,  white,  and  fer- 
ruginous, with  a  transparent  spot  on  each,'  that  on  the  upper 
pair  with  a  contig^ou*  smaller  one.  This  as  the  largest  and  most 
splendid  of  all  the  phalaens  yet  known :  the  extent  of  its  wings 
measures  not  less  than  eight  inches  and  a  half.  It  is  a  native  of 
both  the  Indies ;  and  occasionally  varies  in  size  and  colours. 
It  belongs  to  the  partition  bombyx:  the  larve  is  verticillat^ 
with  hairy  tubercles,  and  spias  a  web  of  very  strong  ydlowisfa 
silk. 

'  3*  P.  tuna.    Wings  tailed,  both  suriaces  alike ;  colour  elegtnt 
pea-green,  with  a  transparent  lunule  eye  on  each  wing;  the  uppei 
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wing«hayea  darklyrown  rib,  wbieh  eitendb  acroM  the  thorax; 
body  covered  with  white  wool.     It  inhabits  North  Amenca. 

4.  P.-  pavonia.  Wings  rounded,  clouded  with  grey  and  barred 
with  grey  beneath,  each  of  theoi  with  a  nictitant  semkransparent 
eye.  The  most  beautiful  European  insect  of  the  bombyx  partition: 
its  wings,  when  extended^  measure  about  six  inches.  It  is  subject 
to  several  varieties  in  its  size,  and  the  disposition  of  its  markings ; 
the  larve  is  gregarious  and  green,  verticillate,  with  red  or  yellow 
hairy  protuberances;  pupe  blackish^  folliculate,  with  an  elastic 
aperture  at  the  rib.    It  is  occasionally  found  in  our  own  country. 

5.  P.  sambucaria*  Wings  tailed,  angular,  yelldwish,  with  two 
darker  streaks ;  lower  ones  with  two  reddish  dots  at  the  tip.  It  is  an 
elegant  moth,  of  a  pale  sulphur-colour,  found  in  June  and  July,  on 
the  leaves  of  the  elder-tree,  whence  its  specific  name.  Its  chrysalis  Is 
black,  and  may  be  readily  traced  in  the  month  of  May  in  the  ssune 
situation*    It  belongs  to  the  partition  geometra. 

6.  P.  vestianeUa.  Cloth-moth.  Wings  cinereous  with  a  white  rib, 
the  tips  ascending^and  feathered.  This  insect  belongs  to  the  tinea 
division,  and  is  the  common  moth  found  in  doths  and  woollen  fumi< 
ture,  and  so  destructivf  to  them. 

7.  P.  sarcitella.  Wings  cinereous,  thorax  with  a  white  dot  on 
each  side.  This  also  belongs  to  the  division  tinea,  and  is  found  in 
skin-cloths  and  woollen  furniture ;  to  which,  like  ^e  last,  it  proves 
terribly  destructive. 

These  moths  construct  the  abode  in  which  they  reside  of  the  grains 
of  wool  or  other  materials,  which  they  gnaw  off  Their  food  is  of 
the  same  substance ;  and  what  greatly  increases  the  extent  of  their 
devastations  is,  that  every  step  they,  advance  upon  cloth,  feeling 
thei?nselves  incommoded  by  the  wool  in  their  way,  they  ^naw  a 
smooth  passage  for  themselves,  like  a  man  with  a  scythe  in  his  hand, 
cutting  down  the  grass  of  the  meadow  as  he  proceeds.  Hence  these 
species  are  among  the  most  destructive  of  the  tribe.  The  fnost 
costly  articles  of  fur  are  those  which  are  not  worn  every  day ;  and 
for  this  very  reason  they  are  most  exposed  to  their  attacks*  The 
methods  for  preventing  their  devastations  may  be  reduced  to  the 
two  following ;  either  we  must  destroy  the  insects,  or  render  our 
clothes  disagreeable  food  for  them.  The  insects  may  be  destroyed 
by  oil,  or  the  fumet  of  tobacco ;  and  the  maleriak  may  be  ren- 
dered nauseous  to  them,  and  thus  escape,  their  ravage,  by>  having 
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or  decfii  bnfvn,  and  Ibe  Utl.ia  rurnitbcd  with  two  long  britUes. 
This  ifi8tct» . which  is  cottnoa  ia  many  paru  of  Europe^  is  com- 
4netooraled.a«  a  iD08t  pemarkabkjnaunce  of  ihe  brevity  of  animal 
We;  aitee  .after  iu  chai^  into  Ihe  perfect  animal  it  aunrivea  but  a 
Tery  ftHi  boiift>  periahiag  in  tbt  course  of  the  tame  crening  lihat 
gave  it  hkth«  It  b  to  be  recollected,  boweter,  4iat  iU  larva  lirei 
hi  its. aquatic- state  two>  and  e«aen  sometimes  ocwdy  three  yewPi 
and  ib  m  this  state  so  t^nacioNb  of  life  that  Swammerdaiii  assures 
iis»  thai,  eM  vithicb  he  pierced  with. a  pin,  to  a.  boardi  in  order  to 
preserve  it.  Jived  all  the  ncKt  day  notwithstanding.  According  to 
the  figure  given  by  Swamuierdam,  it  is  extremely  allied  to  the 
larva  of  the  ephemera  vulgata  i  residing  chiefly  in  tubular  cavitiesi 
which  it.  forms  in  the  mud  or  clay  of  the  waters  it,  inhabits,  occa- 
sionally coming  out  in  quf$t  of  food.  In  this  respect  it.  agrees  with 
the  larvae  of  several  others  pf  this  genus,  which  have  a  similar  habit 
o£. forming  tulmlar  holtows  in  the  banks  of  their  native  waters. 
When  arrived  at  full  growth,  the  larva,  or^  more  properly,  pupa, 
rises,  like  that  of  the  common  ephemera,  to ;  the  surface  of  the 
watei;^  generally  between  the  hours  of  six  and  seven  in  the  even- 
ing; and  the  skin  of  the  back  cracking,  and  springing  off*  with  an 
dastic  motion,  the  fly  is  almoat  instantaneously  evolved,  as  in  the 
common  species;  after  which  it  flies  to  the  nearest  convenient 
spot,  and  again  diyesting  itself  of  its  pellicle,  appears  in  its  perfect 
or  ultimate  slate.  It  now  flies  again  to  the  water,  and  fluttering 
ever  its  snrfaK:e,  as  if  sporting  with  its  innumerable  companions, 
eoioyB  all  the  pleasoiesof  its  short  remainder  of  existence:  the 
£emale  breeds,  deposiu  her  eggs,  and,  like  the  male,  pensbes  be* 
fore,  or  whb  the  d&wo  of  the  approaching  day. 

This  species,  according  to  Swammerdam,  is  extremely  frequent 
in  the  mouths  or  entrances  of  the  Rhine,  the  Maes,  the  Wael,  the 
Leek,  and  the  Lei.  It. appears  in  the  fly  or  perfect  state  about 
Midsummer,  and  the  season  of  its  appearance  lasts  only  three  days, 
none  being  seen  again  till  the  following  year. 

iSwammardam.  Skuw. 
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SKCTION   XI. 

Gnat,  MusquUo. 
Calex  pipieo8.*-LiNK. 

The  commoD  gnat  is  produced  from  an  aquatic  larva  of  a  very 
singular  appearance,  and  which,  when  first  hatched  from  the  egg  *, 
measures  scarcely  more  than  the  tenth  of  an  inch  in  kngth.  In 
the  space  however  of  fourteen  days,  it  arrives  at  the  length  of 
something  more  than  half  an  inch.  In  this  state  the  head  is  very 
large,  and  furnished  on  each  side  with  a  pair  of  jointed  processes 
resembling  antennae :  the  thorax  large  and  angular ;  the  body  sud- 
denly lessening  from  this  part,  and  continuing  of  nearly  equal 
diameter  to  the  tail,  which  is  of  an  abruptly  truncated  figure,  and 
tipped  wkh  four  foliaceous  processes :  before  the  setting  on  of  the 
tail  is  a  kmg,  tubular,  projecting  process,  nearly  at  a  right  angle 
from  the  abdomen,  and  terminating  in  a  tubular  opening,  verged  by 
four  ovate  scales,  two  of  which  exceed  the  rest  in  size :  the  whole 
animal  is  of  a  brownish  colour,  semi-transparent,  and  beset  on  each 
side  the  head,  body,  and  tail,  with  large  tufts  of  hair:  its  motions 
are  very  lively,  and  are  conducted  with  a  kind  of  convulsive  rapi* 
dity,  in  difierent  directions,  and  to  a  small  distance  at  a  time.  It 
feeds  on  the  minute  vegetables,  and  animal  particles,  which  it  finds 
in  plenty  in  the  stagnant  waters  in  which  it  resides ;  and,  when 
arrived  at  its  full  growth,  casts  its  skin,  and  commences  chrysalis, 
the  aspect  of  which  is  hardly  less  singular  than  that  of  the  larva, 
xhe  head  and  thorax  appearing  connate,  and  exhibiting  a  large  oval 
mass  at  the  upper  part  of  the  animal,  while  the  whole  body  bends 
downwards  beneath :  the  thorax  is  furnished  on  each  side  with  an 
upright  short  tube  or  spiracle,  and  it  is  from  these  parts  that  the 
animal  frequently  hangs  suspended  from  the  surface  of  the  water : 
the  tall  is  tipped  with  a  pair  of  leaf-shaped  processes.  This  chry- 
salis, like  the  larva  from  which  it  proceeded,  is  loco- motive,  spring- 


«  The  eggt  of  the  guat  are  depottted  io  doie-iet  gronpet  of  three  or  foor  hao- 
dred  together,  and  are  very  small,  of  a  browo  colour,  and  of  a  cyliodric  shape,  with 
pointed  tips :  the  whole  groupe  is  placed  on  the  surface  of  the  water,  dose  to  the 
leaf  or  staHc  of  some  Vater-ilaot. 

VOL.  V.  BE 
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ingabout  the  water  nearly  in  a  similar  manner.  When  ready  to 
give  birth  to  the  inclosed  gnat,  which  usually  happens  in  the  space 
of  three  or  four  days,  it  rises  to  the  surface,  and  the  animal  quickly 
emerges  from  its  confinement 

The  gnat  is  supposed  to  feed  both  on  animal  and  vegetable  juices, 

but  perhaps  chiefly  on  the  latter ;  since,  as  Reaumur  observes,  of 

the  millions  on  millions  which  swarm  in  the  marshy  regioos  where 

.  they  are  evolved,  it  can  rarely  fall  to  tlie  lot  of  one  in  an  hundred 

to  taste  blood  once  in  its  life. 

The  inconveniences,  and  even  tormenu,  experienced  from  these 
insects,  in  some  parts  of  the  world,  are  hardly  to  be  conceived  by 
those  who  inhabit  the  more  favoured  regions  of  the  European  con- 
tment.  Instances  have  often  been  known  to  occur,  of  persons 
whose  faces  or  limbs  have  been  thrown  into  such  a  severe  inflam- 
tnation,  as  even  to  threaten  the  most  serious  consequences. 

A  warm  rainy  season  is  most  favourable  to  the  evolution  of  gnats; 
and,  in  such  summers,  particular  districta  in  most  countries  are  oc- 
casionally pestered  by  their  legions.  In  the  Pbiloaophical  Trans- 
actions, for  the  year  1767,  we  have  an  instance  of  this  kind  in  the 
neighbourhood  of  Oxford,  communicated  by  the  late  learned  Mr. 
Swinton  of  that  University. 

Ojford,  November  15,  1766. 

**  The  gnats  have  been  more  numerous,  as  well  as  more  noxious, 
here,  during  the  months  of  July,  August,  and  September,  1766, 
than  perhaps  they  were  ever  known  before  fh  the  memory  of  man. 
So  many  myriads  of  them  have  sometimes  occupied  the  same  part 
of  the  atmosphere,  in  contiguous  bodies,  that  they  have  resembled 
a  very  black  cloud,  greatly  darkened  the  air,  and  almost  totally  in- 
tercepted the  solar  rays.  The  repeated  bites  likewise  of  these  ma- 
lignant insects  have  been  so  severe,  that  the  legs,  arms,  heads,  and 
other  parts  affected  by  them,  in  many  persons,  have  been  swelled 
to  an  enormous  size.  The  colour  also  of  these  parts^  at  the  same 
time,  was  red  and  fiery,  perfectly  similar  to  that  of  some  of  the  most 
alarming  inflammations.*' 

Mr.  Svi^intofl  adds,  that  the  swarms  of  these  anfmals  were  observed 
to  ascend  in  columns  of  at  least  fifty  or  sixty  feet  in  height. 

But  of  all  the  European  nations,  that  of  LapUmd  seems  to  be 
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the  greatest  sufferer  from  these  vexatious  animals;  which,  during 
the  heats  of  the  short  summer,  fill  the  air  with  such  swarming 
myriads,  that  the  poor  inhabitants  can  hardly  venture  to  walk  out 
of  their  cabins,  without  having  first  smeared  their  hands  and  faces 
with  a  composition  of  tar  and  cream,  which  is  found  by  experience 
to  prevent  their  attacks.  Yet  even  this  seemingly  unfavourable 
circumstance  may  be  considered,  in  another  point  of  view,  as 
constituting  one  of  the  advantages  of  the  country,  being,  in  the 
expressive  words  of  Linnsus,  "  Lapponum  calamitas  fsUcissima  ;'* 
since  the  legions  of  larves  which  fill  the  lakes  of  Lapland  form  a 
delicious  and  tempting  repast  to  innumerable  multitudes  of  aquatic 
birds;  and  thus  contribute  to  the  support  of  the  very  nation  which 
they  so  strangely  infest. 

It  may  be  added,  that  the  formidable  insect  called  the  musquito, 
so  much  dreaded  by  the  inhabitants  of  the  West  Indies,  and 
America,  where  its  bite  seems  to  operate  with  peculiar  malignity^ 
is  supposed  to  be  no  other  than  a  variety  of  the  common  European 
gnat,  which  derjves  additional  vigour  from  the  warmer  and  moister 
atmosphere  of  the  regions  of  the  western  hemisphere. 

The  true  structure  of  the  proboscis  or  piercer  of  the  gnat, 
which,  in  its  immediate  operation,  produces  no  very  acute  pain, 
but  which  is  so  of^en  succeeded  by  such  troublesome  consequences, 
is  not  very  easily  determined.  It  seems  however  to  consist  of  an 
external  scaly  sheath  or  tube,  longitudinally  divided  by  a  continued 
slit,  and  so  flexible  as  to  be  conveniently  doubled  or  bent,  in  a 
greater  or  less  degree,  while  the  secondary  or  included  tube  is  in 
the  act  of  absorption.  This  secondary  or  included  tube  appears  to 
consist  of  fine  parallel  linear  parts,  forming,  by  their  junction  or 
juxtaposition,  a  firm,  yet  exquisitely  fine,  sucker,  which  is  forced 
into  the  skin  of  the  animal  attacked  by  the  insect.  The  swelling 
which  takes  place  afler  the  bite,  must  be  supposed  to  be  owing  to 
some  acrimonious  fluid  injected  into  the  punctured  part,  and  which 
may  cause  the  blood  to  flow  with  greater  facility  into  the  proboscis, 
during  the  time  that  organ  is  employed. 

[Swinion.  Pkil.  Trans.  Shaw. 


Digitized  by  VjOOQ IC 


420  INSECTS. 

S£CTIOIf   XI U 

Ichneumon, 

Ichnenmoo. — Linn. 

The  animals  of  ihis  genus  provide  for  the  support  of  their  off- 
spring in  a  manner  highly  extraordinary ;  depositing  their  eggs  in 
the  bodies  of  other  insects,  and  generally  in  those  of  caterpillars. 
For  this  purpose  the  female  ichneumon,  selecting  her  victim,  and 
fastening  upon  it,  pierces  its  skin  with  her  abdominal  tube,  and 
introduces  her  eggs  beneath  the  surface.     In  vain  the  tormented 
animal  endeavours  to  evade  this  cruel  operation  :  the  ichneumon, 
maintains  her  hold,  nor  ceases  till  she  has  discharged  her  whole 
stock.    These  eggs  in  a  few  days  hatch,  and  the  young  larves, 
which  resemble  minute  white  maggots,  nourish  themselves  with  the 
juices  of  the  unfortunate  animal,  which  however  continues  to  move 
about  and  feed  till  near  the  time  of  its  change  to  chrysalis ;  when 
the  young  brood  of  ichneumon-larvs  creep  out,  by  perforating  the 
skin  in  various  places,  and  each  spinning  itself  up  in  a  small  oval 
silken  case,  changes  into  chrysalis ;  the  whole  number  forming  a 
groupe  on  the  shrivelled  body  of  the  caterpillar  which  had  afforded 
them  nourishment;    and,  after  a  certain  period,  emerge  in  the 
state  of  complete  Ichneumons.     One  of  the  most  familar  examples 
of  this  process,  is  afforded  by  the  well-known  caterpillar  of  the 
common  white  or  cabbage  butterfly ;  which>  in  the  autumnal  sea- 
son, may  be  frequently  observed  to  creep  up  some  wall,  or  other 
convenient  surface,  in  order  to  undergo  its  own  change  into  chry- 
salis; but,  in  the  space  of  a  day  or  two,  a  numerous  tribe  of  small 
maggots  will  be  seen  to  emerge  from  it,  and  immediately  proceed 
to  envelope  themselves  in  distinct  yellow  silken  cases ;  the  whole 
forming  a  groupe  around  the  caterpillar.    The  ichneumons  pro- 
ceeding from  these  are  the  species  called  by  Linnsus  ichneumon 
glomeratus :  their  colour  is  black,  with  yellow  legs :  they  usually 
make  their  appearance  in  about  three  weeks  from  the  time  of  their 
spinning  themselves  up.    Other  small  species  of  ichneumon  pierce 
the  skins  of  newly-changed  chrysalises  of  butterflies  and  moths,  in  . 
which  their  larves  remain  during  their  own  incomplete  stale ;  as  the 
ichneumon  puparum  of  Linnsus,  a  very  small  species^  of  a  gikied 
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green  colour.  Others  again  are  so  very  smalK  that  the  female 
pierces  even  the  eggs  of  moths  and  buttujies,  and  deposits  her 
own  in  each ;  as  the  ichneumoii  oTuIorum  w  Linnaeus^  one  of  the 
smallest  of  the  whole  tribe :  it  is  of  a  black  colour^  with  rufiis 
legs,  and  long  filiform  antennae. 

Other  ichneumons  are  of  a  very  considerable  size,  and  the 
females  of  these  select  some  larger  caterpillar  for  their  victim ;  as 
those  of  theit  larger  sphinges,  such  as  the  S.  Ligustri,  convolvuli, 
&c.  or  one  of  the  large  and  middle-sized  moths,  as  the  phalasna 
vinula,  quercus,  &c.  &c«  These  large  ichneumons  are  generally 
bred  in  small  numbers,  and  son^times  the  female  deposits  but  a 
single  egg  in  the  selected  caterpillar.  This  may  be  instanced  in 
the  ichneumon  rvnidulus,  the  larve  of  which  is  thus  bred  in  the  * 
catetpillar  of  the  sphinx  ligustri :  it  is  a  very  large  ichneumon,  of 
a  dull  yellowish  colour,  with  a  cast  of  brown  on  the  thorax,  and 
with  the  antennae  and  abdomen  tipped  with  black  :  the  abdomen  is 
also  of  a  falciform  shape,  curving  downwards,  and  compressed  on 
the  sides.  Ichneumon  kiteus  is  a  large  species,'  nearly  allied  to  the 
former,  and  of  similar  manners. 

The  seeming  severity  of  the  process  ordained  by  nature,  for 
giving  birth  to  the  genus  ichneumon,  may  be  much  diminished  by 
supposing,  (what  all  the  ensuing  phaenomena  seem  to  itoply)  that, 
after  the  first  operation  of  piercing  the  skin,  and  depositing  the 
cgi»s>  is  performed  by  the  female  ichneumon,  the  caterpillar  feels 
DO  acute  pain ;  the  inclosed  enemies  feeding  only  on  its  juices, 
and  evidently  sparing  thef  more  important  organs;  so  that  it  loses 
its  life  by  a  very  gradual  decay. 

[Swammer€lam.  Shaw.  Ro^icL 


SECTION    XIII. 

Bee. 
Apis  mellifica. — Linn. 

This  is  an  insect,  that  from  its  curious  instinctive  faculties,  ex- 
quihite  mechanical  art,  and  above  all,  useful  productive  labour,  is 
entitled  to  minute  attention;  and  whose  history  affords  an  equal 
portion  of  amusement  and  instruction.    Perhaps  the  two  most 
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elaborate  accountt  tbat  have  reached  us  upon  ks  economy,  are 
Mr.  John  Hanter*s,  cnren  in  the  Philosophical  Transactions  for 
1793,  and  M.  Hober*?  contained  in  bis  NouvelUs  Obtervationi  ntr 
les  Abeilles,  addressed  to  M.  Bonnet,  the  celebrated  author  of  the 
"  Contemplations  de  la  Nature.**  The  description  we  are  now 
about  to  offer  shall  be  drawn  up  from  both  these. 

"  There  are  three  periods,  observes  Hunter*,  at  which  the  his- 
tory of  the  bee  may  comcbence :  first  in  the  spring,  when  the  queen 
begins  to  lay  her  eggs ;  in  the  summer,  at  the  commencement  of  a 
new  colony ;  or  in  the  autumn,  when  they  are  going  into  winter- 
quarters.  I  shall  begin  the  particular  history  of  the  beef  with  the 
new  colony,  when  nothing  is  formed ;  for  it  begins  then  every 
'  thing  that  can  possibly  happen  aflerwards. 

*'  When  a  hive  sends  oiT  a  colony,  it  is  commonly  in  the  month 
of  June,  but  that  will  vary  according  to  the  season ;  for  in  a  mild 
spring,  bees  sometimes  swarm  in  the  middle  of  May,  and  very 
oflen  at  the  latter  end  of  it.  Before  they  come  ofi^,.they  commonly 
hang  about  the  mouth  of  the  hole,  or  door  of  the  hive,  for  some 
days,  as  if  they  had  not  sufficient  room  within  for  such  hot  weather, 
which  I  believe  is  very  much  the  case ;  for  if  cold  or  wet  weadMr 
come  on,  they  stow  themselves  very  well,'  and  wait  for  fine  weather. 
But  swarming  appears  to  be  rather  an  operation  arising  fi'om  ne- 
cessity, for  they  would  seenl  not  naturally  to  swarm,  because  if 
they  have  an  empty  space  to  fill,  they  do  not  swarm  ;  therefore  by 
increasing  the  size  of  the  hive,  the  swarming  is  prevented.  This 
period  is  much  longer  in  some  than  in  others.  For  some  evenings 
before  they  come  off,  is  ofien  heard  a  singular  noise,  a  kind  of 
ring,  or  sound  of  small  trumpet;  by  comparing  it  with  the  notes 
of  the  piano-forte,  it  seems  to  be  the  same  sound  with  the  lower  A 
of  the  treble. 

"  The  swarm  commonly  consists  of  three  classes ;  a  female,  or 
females  t;  males,  and  those  commonly  called  mules,  which  are 
supposed  to  be  of  no  sex,  and  are  the  labourers ;  the  whole  about 
two  quarts  in  bulk,  making  about  six  or  seven  thousand.    It  is  a 

*  We  qaute  him  with  Dr.  Sbaw*8  occasional  abridgments  and  variations. 

Editor. 
f  "  I  hare  reason  to  believe  tbat  never  more  than  one  female  comes  off  with 
a  swaim." 
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question  tliat  cannot  easily  be  determiDed^  wbeUMi*  Uiis  ^Id  tiock 
aeoda  off  entirely  youngs  of  the  same  ueaaoD,  and  whether  tbe  wliola 
of  their  yoang  ones,  or  only  part.    As  tbe  males  are  entirely  bred 
in  the  same  season,  part  go  off;  but  part  must  stay^  and  most  pro 
bably  it  is  so  with  the  others.    They  cotnmonly  come  off  in  this 
heat  of  the  day>  often  immediately  aftor  a  shower ;  who  takes  the 
lead  I  do  not  know>  but  should  suppose  it  was  the  queen.    When 
one  goes  off;  they  all  immediately  foHow>  and  fly  abdut  seemingly 
in  great  confusion,  although  there  is  one  principle  actuating  the 
whole.    They  soon  appear  to  be  directed  to  some  fixed  place; 
such  as  the  branch  of  a  tree  or  bu^,  the  cavities  of  M  trees,  holes 
of  houses  leading  into  some  hollow  places ;  and  whenever  thc'  siaad 
is  made,  they  all  immediately  repair  to  it,  till  they  are  all'  col* 
lected.     But  it  would  seem,  in  some  cases,  that  they  had  not  fixed 
upod  any  resttng*place  before  they  came  off;  or  if  they  bad,  that 
they  were  either  disturbed,  if  it  was  near,  or  that  it  was  at  a  great 
distance;  for,  after  hovering  some  time,  as  if  undetermined,  they 
fly  away,  mount  up  into  the  air.  and  go  off  with  great  velociAy. 
When  they  have  fixed  npon  their  future  habitation,  they  imme- 
diately begin  to  make  their  combs,  (or  they  have  the  materials  within 
themselves.     I  have  reason  to  believe  that  they  fill  their,  crops  with 
boney  when  they  come  away ;  probably  from  the  stock  in  the  hiive. 
I  killed  several  of  these  that  came  away,  and  foiiiid  their  crops 
foil,  while  those  that  remained  in  the  hive  bad  their  crops  not  near 
so  full :  some  of  them  came  away  withiarina  on  their  legs^  wluch 
I  (conceive  to  be  rather  accidental.    I  may  just  observe  here,  that 
a  hive  commonly  s^nds  off  two,  sometimes  three  swarVns  in  a  sum* 
mer;  but  that  the  second  is  commonly  less  than  the  first,  and  the 
third  less  than  the  second ;  and  this  last  has  seldom  time  to  provide 
for  the  winter :  they  shall  often  threaten  to  swarm,  but  do  not; 
whether  the  threatening  is  owing  to  too  many  bees,  and  their  not 
swarming  is  owing  to  there  being  no  queen,  I  do  not  know.     It 
aomettmed  happens  that  the  swarm  shall  go  back  again ;  but  in  such 
instances  I  have  reason  to  think  that  they  have  lost  their  queen, 
for  the  hives  to  which  the  6W«rm  have  come  back  do  not  swarm 
the  next  warm  day,  but  shall  bang  out  for  a  fortnight,  or  more, 
and  then  swarm  ;  and  when  they  do,  the  swarm  is  commonly  much 
larger  than  before,  which  makes  me  suspect  that  they  waited  for 
the  queen  that  was  to  go  off  with  the  next  swarm. 


Digitized  by  VjOOQ IC 


424  INSBCTS. 

<*  So  hf  vn  btve  tct  the  coUny  ih  motion.  The  materiBk  of 
their  dwelling,  or  comb,  wbicb  is  the  wax^  16  the  next  considera- 
tion,  with  the  mode  of  forming,  preparing,  or  disposing  of  lU  In 
giving  ft  totally  new  account  of  the  wax,  I  shall  first  shew  it  can 
hardly  he  what  it  has  been  supposed  to  be«  First,  I  shall  observe 
that  the  materials,  as  they  are  found  composing  the  comb,  are  not 
to  be  foand  in  the  same  stale  (as  a  composition)  in  any  vegetable, 
where  they  have  been  supposed  to  be  got.  The  substance  brought 
in  on  their  legs,  which  is  the  faiina  of  the  fiowers  of  plants,  is,  in 
common,  I  believe,  imagined  to  be  the  materials  of  which  the  wax 
is  made,,  for  it  is  called  by  most  the  wax :  hut  it  is  the  fariaa,  for 
it  is  alwaysof  the  same  colour  as  the  farina  of  the  Bower  where  they 
are  gathering ;  and  indeed  we  see  them  gathering  it,  and  we  al^o 
see  them  covered  almost  all  over  with  it,  like  a  dust;  neverthelesi» 
It  has  been  supposed  to  be  the  wax,  or  that  the  wax  was  extracted 
from  k.  Reaumur  is  of  this  opinion.  I  made  several  experiments, 
to  see  if  there  was  such  a  quantity  of  oil  in  it,  as  would  account 
for  the  quantity  of  wax  to  be  formed,  and  to  learn  if  it  was  com* 
posed  of  oil.  1  held  it  near  the  candle ;  it  burnt,  but  did  not  smeU 
like  wax ;  and  had  the  same  smell,  when  burning,  as  farina  when  it 
was  burnt  1  observed  that  this  substance  was  of  different  colours 
on  difierent  bees,  but  always  of  the  same  colour  on  both  legs  o^ 
the  same  bee ;  whereas  new-made  comb  was  all  of  one  colour.  I 
observed,  that  it  was  gathered  with  more  avidity  for  old  hives, 
where  the  comb  is  complete,  than  for  those  hives  where  it  is  only 
begun,  which  we  could  hardly  conceive  if  it  was  the  materials  of 
wax :  also  we  may  observe,  that  at  the  very  b^inning  of  a  hive, 
the  bees  seldom  bring  in  any  substance  on  their  legs  for.  two  or 
three  days,  and  after  that  the  farina  gatherers  begin  to  increase; 
for  now  some  cells  are  formed  to  hold  it  as  a  store,  and  some  eggs 
are  laid,  which  when  hatched  will  require  this  substance  as  food, 
and  which  will  be  ready  when  the  weather  is  wet.  I  have  also  oh* 
served,  that  when  the  weather  has  either  been  so  cold,  or  so  wet, 
in  June,  as  to  hinder  a  young  swarm  from  going  abroad,  they  have 
yet  in  that  time  formed  as  much  new  comb,  as  they  did  in  the  same 
time  when  the  weather  was  such  as  allowed  them  to  go  abroad.  I 
have  seen  them  bring  it  in  about  the  latter  end  of  March,  and  have 
observed,  in  glass  hives,  the  bees  with  the  farina  on  their  legs,  and 
have  seen  ihem  disposing  of  it,  as  will  be  described  hereafter. 
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"  Tbe  wax  is  formfd  bj  the  beet  ibemseWes  ;  it  may  be  called 
an  external  secretion  of  oil,  and  I  have  found  that  it  is  formed  be- 
tween each  scale  of  tbe  under  side  of  the  belly.  When  I  first 
obserted  this  substance,  in  my  examination  of  tbe  working  bee,  I 
was  at  a  loss  to  say  what  it  was :  I  asked  myself  if  it  was  new 
scales  forming ;  and  whether  they  cast  the  old,  as  the  lobster,  &c. 
does?  but  it  was  to  be  found  only  between  the  scales,  on  the  lower 
aide  of.  the  belly.  On  examining  the  bees  through  glass  hives, 
while  they  were  climbing  up  the  glass,  I  could  see  that  most  of 
them  had  this  substance ;  for  it  looked  as  if  the  lower,  or  posterior 
edge  of  the  scale,  was  double,  or  that  there  was  a  double  scale :  but 
I  perceived  it  was  loose,  not  attached.  Finding  that  the  substance 
brought  in  on  their  legs  was  farina,  intended,  as  appeared  from 
every  circumstance,  to  be  the  food  of  the  maggot,  and  not  to  make 
wax;  and  not  having  yet  perceived  any  thing  that  couU  give  ibtm 
the  least  idea  of  wax,  I  conceived  these  scales  might  be  it ;  at  least 
I  thought  it  necessary  to  investigate  them.  I  therefore  took  se- 
veral on  the  point  of  a  needle,  and  held  them  to  a  candle,  where 
they  melted,  and  immediately  formed  themselves  into  a  round 
globe ;  upon  which  I  no  longer  doubted  but  this  was  the  wax, 
which  opinion  was  confirmed  to  me  by  not  finding  those  scales  but 
in  the  building  season.  In  the  bottom  of  the  hive  we  see  a  good 
many  of  the  scales  lying  loose,  some  pretty  perfect,  others  in 
pieces.  I  have  endeavoured  to  catch  them,  either  taking  this 
matter  out  of  themselves,  from  between  the  scales  of  the  abdomen, 
or  from  one  another,  but  never  could  satisfy  myself  in  this  respect : 
however,  I  once  caDght  a  bee  examining  between  the  scales  of  the 
belly  of  another,  but  I  could  not  find  that  it  took  any  thing  from 
between.  We  very  often  see  some  of  the  bees  wagging  their  belly, 
as  if  tickled,  running  round,  and  to  and  fro,  for  only  a  little  way, 
followed  by  one  or  two  other  bees,  as  if  examining  tiiem.  I  con- 
ceived they  were  probably  shaking  out  the  scales  of  wax,  and  that 
the  others  were  ready  upon  the  watch  to  catch  them,  but  I  could 
not  absolutely  determine  what  they  did.  It  is  with  these  scales 
that  they  form  the  cells  called  comb,  but  perhaps  not  entirely,  for, 
I  believe,  they  mix  farina  with  it;  however,  this  only  occasionally, 
when  probably  the  secretion  is  not  in  great  plenty.  I  have  some 
reason  to  think,  that  where  no  other  substance  is  introduced,  tbe 
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thtckness  of  the  scale  is  the  same  with  ttwt  of  tbe  sides  of  the  comb ; 
if  so,  then  a  comb  may  be  no  more  than  a  niHnber  of  these  united^ 
but  a  great  deal  of  the  conib  seems  to  be  too  thick  for  this^  aod, 
indeed,  would  appear  to  be  a  mixtvre,  similwr  to  the  oorering  of 
the  chrysalis.  The  wax  naturally  is  white,  but  when  melted  from 
the  comb  at  large,  it  is  yellow.  I  apprehewl  this  might  arise  lirom 
its  being  stained  with  hooey,  the  excreacnt  of  the  maggots,  and 
with  the  bee-bread.  I  steeped  some  white  comb  in  hooey,  boikd 
some  with  farina,  as  idso  with  old  comb,  but  I  caanot  say  that  it 
was  made  yellower.  Wax,  by  Jdeaching,  is  brought  back  to  ils 
ni^ural  colour,  which  is  also  a  proof  that  its  colour  is  derived  from 
some  mixture.  I  have  reason  to  believe  that  they  take  the  old 
comb,  when  either  broken  down,  or  by  any  accident  rendered 
useless,  and  empU^  it  again ;  but  this  can  only  be  with  combo 
that  have  had  no  bees  hatched  in  tbem,  for  the  wax  cannot  be  sepa- 
rated from  the  cells  afterwards.  Reaumur  supposed  that  they  new- 
worked  up  the  old  materials,  because  he  found  the  covering  of  the 
chrysalis  of  a  yellower  colour  than  the  other  parts  of  the  new 
comb ;  but  this  is  always  so,  whether  they  have  old  yeHow  comb 
to  work  up,  or  not,  as  will  be  shewn. 

f  The  bees  who'gather  the  farina  also  form  the  wax,  for  I  found 
it  between  their  seales. 

'*  The  cells,  or  rather  the  congeries  of  cdU,  which  compose 
the  comb,  may  be  said  to  form  perpendicular  plates,  or  partitions, 
which  extend  from  top  to  bottom  of  the  cavity  in  which  they  build 
them,  and  from  side  to  side.  They  always  begin  at  the  top,  or 
roof  of  the  vauk,  in  which  they  build,  and  work  downwards;  but 
if  the  upper  part  of  this  vault,  to  wfakh  their  combs  are  fixed,  is 
removed,  and  a  dome  i^  put  over,  they  begin  at  the  upper  edge  of 
the  oM  comb,  and  work  up  into  the  new  cavity  at  the  top.  They 
geoerally  may  be  guided  as  to  the  direction  of  their  new  plates  of 
oomb,  by  forming  ridges  at  top,  to  which  they  begip  to  attach  their 
comb«  In  a  long  hive,  if  these  ridges  are  longitudinal,  their  plates 
of  comb  will  be  loi>giiudiaal ;  if  placed  transverse,  »o  will  be  tbe 
plates;  and  if  oblique,  the  plates  of  comb  will  be  oblique.  Each 
plate  consists  of  a  double  set  of  cells,  whose  bottoms  form  the  par- 
tition b^ween  each  set.  The  plates  themselves  are  not  very  re- 
gularly arranged,  nor  forming  a  regular  plane  where  they  noight 
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have  done  so ;  but  are  often  adbpted  to  the  tit«ation>  or  «hape  of 
the  cavity  in  i^liicb  they  are  built.    The  bees  dk>  not  eodeaTour  to 
shape  their  cavity  to  their  work>  as  the  watpt  do,  nor  are  the  cellB 
of  equal  depths^  also  .fitttng  them  to  their  aitnation;  but  as  the 
breeding  cells  must  all  be  of  a  given  depth,  they  reserve  a  sufieient 
mtfober  for  breeding  in^  and  they  pot  the  honey  mOo  the  others,  as 
also  into  the  shaHonr  ones.    The  attochaient  of  the  comb  round 
the  cavity  is  not  continued,  but  interrnpted,  «o  a»  to  (oraa  pas« 
sages;   there  are  also  passages:  in  the  middle  of  the  plates»  espe- 
cially if  there  be  a  cross  stick  to  support  the  comb ;  these  allow  •( 
bees  to'  go  across  from  plate  to  plate.    The  substance  which  they 
nse  for  attaching  their  combs  to  au^Muiiding  parts  is  not  the  same 
as  the  common  wax ;  it  is  softer  and  tougher,  a  good  deal  like  the 
substance  with  wtuck  thoy  cover  in  their  chrysalis,  or  the  homUe 
bee  surrounds  her«ggi.    It  is  probabiy  a  rota  tore  oi  wax  with  fa- 
rina.   The  eeHs  are  placed  nearfy  horizontally,  b»t  not  exactly 
.flo ;  the  mouth  raises  a  Uttle,  which  probably  may  be  to  retain  the 
honey  the  better;  however  this  rule  is  not  strictly  observed,  fior 
often  they  are  horizontal,  and  towards  the  lower  edge  of  a  plane 
of  comb  they  are  often  declining.    The  first  comfaa  that  a  hive 
forms  are  the  smallest,  and  much  nei^er  than  the  last,  or  lower- 
most.   Their  sides,  or  partitions  between  cell  and  cell,  are  inwch 
tbinner,  and  the  hexagon  is  much  more  perfect.    The  wax  is 
purar,  being  probably  little  else  but  wax,  and  it  is  moffe  brittle. 
The  lower  combs  are  considerably  larger,  and  contain  much  more 
wax,  or  perhaps,  more  properly,  more  materials;  and  the  ceUs 
are  at  such  distances  as  to  allow  them  lo  be  of  a  round  figure :  the 
wax  is  softer,  and  there  is  something  mixed  with  it.     I  have  ob* 
served  that  the  c^s  are  not  all  of  equal  size,  some  being  a  degree 
larger  than  the  others ;  and  that  the  small  are  the  first  formed,  and 
«f  course  at  the  upper  pari,  where  the  bees  begin ;  and  the  larger 
are  nearer  the  lower  parts  of  the  comb,  or  last  made :  however,  in 
hives  of  particular  construction,  where  the  bees  may  begin  to  work 
at  one  end,  and  can  work  both  down,  and  towards  the  other  end, 
we  often  find  the  larger  cells  both  on  the  lower  part  of  the  combs, 
end  also  at  the  opposite  end.    These  are  formed  for  the  males  to  he 
bred  iu ;  and  in  the  hornets'  and  wasps*  combs,  there  are  larger 
cells  for  the  queens  to  be  bred  in :  these  are  also  formed  in  the 
lower  tier,  and  the  last  formed. 
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**  The  fint  comb  made  in  a  hive  U  all  of  one  colour,  vix.  almoBt 
white ;  but  is  not  so  white  towards  the  end  of  the  season,  having 
then  more  of  a  yellow  cast.''  ' 

Thus  far  we  have  followed  Mr.  Hunter's  very  ingenious  and 
elaborate  investigation.  The  history  proceeds  to  explain  the  pro- 
duction and  nature  of  the  queen-bee,  the  duties  of  the  mules  and 
aS  the  labourers,  and  the  process  of  swarming.  But  as  various 
errors  appear  to  have  found  their  way  into  this  latter  part  of  the  in- 
vestigation, we  shall  now  proceed  to  copy  from  M.  Huberts  work, 
which  we  shall  give  in  the  abridged  language  of  the  editors  of  the 
Pantologia*. 

A  hive  contains  three  kinds  of  bees.  1.  A  single  queen*bee, 
distinguishable  by  the  great  length  of  her  body,  and  the  propor- 
tional shortness  of  her  wings.  0.  Working-bees,  ienaale  non- 
breeders,  or,  as  they  were  formerly  called,  neuters,  to  the  amount  of 
many  thousand :  these  are  the  smallest  sized  bees  in  the  hive,  and 
are  armed  with  a  sting.  3.  Drones  or  males,  to  the  number  per* 
haps  of  1500  or  9000 :  these  are  larger  than  the  workers,  and  of  a 
dark  colour :  they  make  a  great  noise  in  flying,  and  have  no  sting. 
The  whole  labour  of  the  community  is  performed  by  the  workers : 
they  elaborate  the  wax,  and  construct  the  cells ;  they  collect  the 
honey,  and  feed  the  brood.  The  drones,  numerous  as  they  are, 
serve  no  other  purpose  than  to  insure  the  impregnation  of  the  few 
young  queens  that  may  be  produced  in  the  course  of  the  season ; 
and  they  are  regularly  massacred  by  the  workers  in  the  beginning 
of  autumn. 

It  is  the  office  of  the  queen-bee  to  lay  the  eggs.  These  remain 
about  three  da3rs  in  the  cells  before  they  are  hatched.  A  small 
white  worm  then  makes  its  appearance,  (called  iiidiflferently  worm, 
larva,  maggot,  or  grub  :)  this  larva  is  fed  with  honey  for  some  days, 
and  then  changes  into  a  nymph  or  pupa.  AfVer  passing  a  certain 
period  in  this  state,  it  comes  forth  a  perfect  winged  insect 

M.  Hubert  employed  in  his  experiments  an  improved  glass  hive 
of  his  own  invention.  He  styles  it  the  leaf-hive  or  book^hive 
(ruche  enfeuilUs,  or  ruche  en  livre,)  from  its  opening  and  shutting 
somewhat  in  the  manner  of  the  leaves  of  a  book.  It  consists 
of  several  frames  or  boxes  a  foot  square,  and  in  width  fifteen  French 

*  Art.  Bee. 
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lines,  or  sixteen  English,  thai  is,  an  inch  and  one-third :  the  boxes 
are  placed  parallel  to  each  other,  and  connected  together  by  hinges. 
Af  ailing  himself  of  a  known  instinct  in  the  bees,  which  leads  them 
to  complete  any  piece  of  a  comb  in  the  direction  in  which  they 
find  it  begun,  unless  they  meet  with  some  insurmountable  obsta- 
cles, he  placed  pieces  of  comb  in  each  box,  in  such  a  position  as 
to  induce  them  to  bbild  perpendicular  to  the  horizon.  The  lateral 
surface  of  the  combs  were  thus  only  three  or  four  lines  distant  from 
the  glass  panes ;  and  by  opening  the  different  divisions  of  the  hive 
successively,  both  surfaces  of  every  comb  were,  at  pleasure,  brought 
fully  into  view.  M.  Huber  did  not  experience  any  difficulty  in  in* 
troducing  swarms  into  these  leaf-hives :  and  he  found,  that  after 
the  lapse  of  about  three  days,  when  the  colony  was  fairly  asta* 
blished,  the  bees  submitted  patiently  to  his  daily  inspections.  Their 
tranquillity  he  ascribes,  with  some  probability,  to  the  surprise,  and 
perhaps  fear,  produced  by  the  sudden  admission  of  the  light;  for 
he  observed  that  they  were  always  less  tractable  after  sunset.  Both 
the  queen-bee  and  the  drones  being  considerably  larger  than  the 
working  bees,  by  adapting  glass  tubes  exactly  to  the  size  of  the 
workers,  both  queens  and  drones  may  be  effectually  excluded  or 
effectually  kept  prisoners,  as  the  nature  of  the  experiments  may 
require. 

M.  Huber  commences  his  inquiry  with  examining  into  the  na- 
ture of  the  impregnation  of  the  queen  bee,  a  subject  hitherto  in- 
volved in  the  most  profound  obscurity.  The  drones  are  evidently 
males ;  but  the  most  careful  observation  bad  never  been  able  to 
detect  any  thing  like  sexual  intercourse  between  them  and  the 
queen-bee.  Scfairach  (a  German  naturalist,  well  known  for  bis 
discoveries  concerning  bees)  boldly  denied  that  such  intercourse 
was  necessary  to  her  impregnation ;  and  in  this  he  is  stoutly  sup- 
ported by  our  north-countryman  Bonner.  Swamroerdam,  again 
remarking  that  the  drones,  at  certain  seasons,  when  collected  in 
clusters,  exhaled  a  strong  odour,  bi^oached  an  opinion  that  this 
odour,  proceeding  from  whole  clusters  of  drones,  was  a  kind  of 
aurora  $eminalis,  which  produced  fecundation  by  penetrating  the 
body  of  the  female.  There  are  generally  from  1500  to  3000  males 
in  a  hive,  while  there  are  only  two  or  three  queens  to  be  impreg- 
nated in  a  season ;  and  Swammerdam  seems  to  have  found,  in  his 
hypothesis,  an  easy  explanation  of  this  enormous  disproportion  in 
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the  fiomliers  of  ibe  sexes.  Reaumur,  however,  combated  this  faa- 
cifol  doctrine ;  and  M.  Huber  has  confuted  it  by  direct  experiment. 
He  conficied  ail  the  drones  of  a  hive  in  a  tin  case,  perforated  with 
minute  holes,  sufiicient  to  allow  any  emanation  to  escape.  This 
tin  case  was  plaoed  in  a  weH  inhabited  hive,  where  there  was  a 
young  qneen.  Who  could  not  fail  to  be  subjecled  to  tbe  odour ;  but 
she  remained  barren,. 

Maraldi  was  the  first  to  suggest  another  hypothesis,  which  ap- 
parently possessed  a  greater  de^ee of  probability;  he  imagined 
that  the  eggs  were  fecundated  by  the  drones,  after  being  deposited 
m  the  cells,  m  a  way  anologousto  the  fecundation  of  the  spawn 
of  fishes  by  the  mikers*  Mr.  Debraw  of  Cambridge,  (in  the  Phil. 
Trans.  1777),  strenuously  supported  this  doctrine,  and  gave  it  a 
certain  degree  of  plausibility,  by  referring  to  numerous  experiments: 
he  even  affirmed,  that  the  mtlk-Kke  fiuid  of  the  drones  might  be 
seen  ia  the  cells.  The  snpposntion  that  the  drones  performed  tbis 
important  office,  satisfactorily  accounted  for  the  prodigious  num* 
hers  of  them  found  in  a  hive.  But  Mr.  Debraw  does  not  seem  to 
have  attended  to  this  circumstance,— -that  great  numbers  of  eggs 
are  laid  by  the  queen  between  the  months  of  September  and  April, 
wiiich  prove  fertile,  although  in  that  season  there  exist  no  males 
to  supply  the  milk-like  liquor.  M.  Huber  is  of  opinion,  that  the 
appearance  of  a  fluid  was  merely  an  optical  ilhision,  arising  from 
the  reflection  of  the  light  at  the  bottom  of  the  eett.  He  made  the 
direct  experiment  of  rigidly  excluding  every  male  from  a  hive, 
and  yet  found  tbat^eggs  laid  by  the  que^  in  this  interval  were  as 
Icrtike  as  when  the  males  were  admiUed.  Mt.  l>d>raw's  opinion, 
th^reCbre,  nunt  be  erroneous ;  for  the  fertility  of  these  eggs  must 
baire  depended  on  Uie  previous  impregnation  of  the  queen  hersdf, 
and  not  on  any  thing  that  could  happen  after  they  were  deposited. 

M.  Hattorf,  in  a  memoir  p«d>lished  in  Schirach's  work,  endea- 
voured to  shew  that  the  queen  is  impregnated  by  herself.  This 
was  also  M«  ^chirach*s  <^inion ;  and  it  seems  to  be  that  of  Mr. 
Boaner.  k  is  an  opinion,  however,  that  requires  no  refutation. 
The  cautions  Huber>  remarking  how  much  eonfuMon  had  arisen 
fipom  making  experiments  with  queens  taken  indiscriaftisatdy  from 
the  hives  (the  aonrce  of  the  error  jnst  mentioned),  thenceforward 
selected  those  which  were  decidedly  in  a  rirgin  sUte^  and  with 
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wbo9e  bi^ory  he  wzs  aequainied  from  llie  moment  they  had  left 
theceU.  ^ 

The  illustrioQs  Linnaeus  was  of  t>pinion  that  the  queen  bees 
formed  an  actual  union  with  the  drones  ;  and  he  seems  even  to 
have  suspected  that  this  union  proved  fatal  to  the  latter.  His  opi- 
nion OB  both  pointer  has  now  been  verified.  For,  from  many  expe- 
riments made  in  the  course  of  the  year  1787  and  1789,  M.  Huber 
fo«ind,  that  the  queens  are  never  impregnated  as  long  as  they 
remain  in  the  interior  of  the  hive :  if  confined  within  its  walls,  they 
continue  barren,  though  amidst  the  seraglio  of  males.  To  receive 
the  approaches  of  the  niale,  the  queen  soars  high  in  the  air,  choos* 
ing  that  time  of  day  when  the  heat  has  induced  the  drooes  to  issue 
from  the  hive ;  and  love  is  now  ascertained  to  be  the  knotive  of  the 
only  distant  journey  which  a  young  queen  ever  makes.  From  tb» 
excursion  she  returns  in  the  space  of  about  half  an  hour,  with  the 
most  evident  marks  of  fecundation ;  for,  far  from  being  satisfied 
with  the  prolific  rura  of  Swammerdam,  she  actually  carries  away 
with  her  the  ipsa  vcrenda  of  the  poor  dfone,  who  never  lives  to'  see 
its  own  offipriug,  but  falls  a  sacrifice  to  the  momentary  bliss  of  his 
aerial  amour.  The  most  complete  proof  of  these  facts  is  afibrded 
by  the  detail  of  a  number  of  concurring  expertments.  It  is  curi- 
ous that  our  north-countryman,  Bonner,  should  have  remarked 
those  aerial  excursions  of  the  young  queens,  without  ever  suspect- 
ing their  real  object,  or  observing  the  marks  of  fecundation  upon 
their  return  to  the  hive.  The  worthy  bee-master,  as  be  styles  him- 
self in  his  book,  thought  they  were  merely  taking  an  airing.  *'  I 
have  oflen,''  says  he,  "  seen  young  queens  take  an  airing  on  the 
second  or  third  day  of  their  age.''  M.  Uuber  ako  assigns  a  cause 
for  the  existence  of  such  a  great  number  of  males.  ''  As  the  queen 
is  obliged  to  traverse  the  expanse  of  the  atmosphere,  he  observes, 
it  is  requisite  the  males  shouU  be  numerous,  that  she  may  have 
the  chance  of  meeting  some  one  of  them.'*  But  the  reason  why 
impregnation  cannot  be  accomplished  within  the  hive  has  not  yet 
been  ascertained;  nor  is  the  cause  here  assigned  for  the  great  num- 
ber of  males  quite  satisfactory. 

M.  Huber  next  states  the  accidental  discovery  of  the  very  singu* 
kr  and  unexpected  consequences  which  foUow  from  retarding  the 
impregnation  of  the  qneen-bee  beyond  the  twentieth  or  twenty- 
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Bret  daj  of  her  life.  In  the  natural  order  of  things,  or  when  im- 
pregnation is  not  retarded,  the  queen  begins  to  lay  the  eggs  of 
workers  forty-six  hours  after  her  intercourse  with  the  male,  and  she 
continues  for  the  subsequent  eleven  months  to  lay  none  but  these  ; 
''and  it  is  only  after  this  period,  that  a  considerable  and  utiinterrupted 
laying  of  the  e^s  of  drones  commences.  When,  on  the  contrary, 
impregnation  is  retarded  after  the  twenty-eighth  day,  the  queen  be* 
gins,  from  the  forty  •sixth  hour,  to  lay  the  eggs  of  drones ;  and  she 
lays  no  other  kind  during  her  whole  life.*'  It  would  be  tedious  to  de* 
tail  the  experiments ;  they  were  numerous,  and  the  results  uniform. 
*'  I  occupied  myself,"  says  M.  Huber,  "  the  remainder  of  1787,  and 
the  two  subsequent  years,  with  experiments  on  retarded  fecunda- 
tion, and  had  constantly  the  same  results.  It  is  undoubted,  there- 
fore, that  when  the  copulation  of  queens  is  retarded  beyond  the 
twentieth  day,  only  an  imperfect  impregnation  is  operated ;  instead 
of  laying  the  eggs  of  workers  and  of  males  equally,  she  will  lay 
those  of  males  only.*' 

This  discovery  is  entirely  M.  Huber 's  own ;  and  so  difficult  is 
it  to  ofier  any  plausible  explanation  of  the  fact,  that  he  himself  has 
scarcely  attempted  it.  The  difficulty  is  much  increased  when  we 
consider  that  a  single  interview  with  the  male  is  sufficient  for  fe- 
cundifying  the  whole  eggs  that  a  queen  will  lay  in  the  course  of  at 
least  two  years :  we  cannot  avoid  observing,  however,  that  a  simi- 
lar fact  occurs  in  the  economy  of  the  female  aphis,  which  by  a  sin- 
gle impregnation  is  well  known  to  produce  several  successive  gene- 
ratidns.  in  the  present  instance,  it  would  be  in  vain  to  say  that  an 
early  impregnation  may  be  necessary  for  the  eggs  of  workers,  and 
a  later  for  those  of  drones.  It  will  be  recollected,  that,  in  the  na- 
tural state,  the  queen  lays  the  eggs  of  workers  for  the  first  eleven 
months,  to  the  amount  of  many  thousands,  before  she  lays  a  single 
drone  egg ;  but  that  when  her  impregnation  has  been  for  a  few  days 
retarded,  she  begins  at  once  to  lay  the  eggs  of  drones.  The  gene- 
rally admitted  principle  of  the  successive  expansion  of  eggs  render 
this  fery  puzzling;  for  how  comes  it  that  eggs  of  drones,  which 
naturally  require  eleven  months  to  come  to  perfection  in  the  ovaria 
of  the  queen,  are,  in  this  case,  perfected  in  forty-eight  hours  ? 
What  has  become  of  the  vast  multitude  of  workers'  eggs  that  the 
queen  ought  first  to  have  deposited?  It  is  certain  that,  during  the 
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first  twenty  days  of  Uer  life»  the  eggs  of  workers  ought  to  be  l^d ; 
bat  it  would  seem  that>  intercourse  with  the  male  being  denied^ 
the  first  set  of  eggs  become  efiete ;  they  waste  away,  and  perhaps 
drop  from  the  animaK  A  fact  mentioned  by  M.  Huber,  in  a  sub- 
sequent page,  seems  to  support  this  notion.  "  The  body  of  those 
queens  whose  impregniltion  has  l>een  retarded,  is  shorter  than 
common :  the  extremity  remains  slender,  while  the  first  two  rings 
next  the  thorax  are  uncommonly  swoln.''  On  dissecting  the  dou- 
ble ovary,  both  branches  were  found  to  be  equally  expanded  and 
equally  sound ;  but  the  eggs  were  apparently  not  placed  so  closely 
together  as  in  common  queens.  A  queen  in  ordinary  c^rcum* 
stances,  lays  about  9000  eggs  in  the  space  of  two  months,  which  is 
at  the  rate  of  50  a  day.  It  was  not  correctly  ascertained^  whether 
the  queens  whose  impregnation  was  retarded,  kid  a  number  of 
drone  tggs  corresponding  to  the  whde  number  of  eggs,  both  of 
workers  and  drones,  which  they  ought  to  have  deposited ;  but  it  is 
certsun,  that  they  laid  a  greater  number  of  drone^  eggs  than  they 
ought  naturally  to  have  done.  The  hives  m  which  only  drones  are 
produced  always  failed;  and,  indeed,  generally  broke  up  before 
the  queens  had  done  laying ;  for,  after  the  lapse  of  some  timeu  the 
workers  finding  themselves  overwhelmed  with  drones,  /ruges  c(m* 
iUmere  nati,  and  receiving  no  increase  of  their  own  number,  abaa- 
doned  the  hive,  and  at  the  same  time  dispatched  their  unfortu* 
nate  sovereign.-*— In  order  to  throw  some  light  on  this  curioua 
subject,  M.  Hubar  suggests  the  propriety  of  instituting  analogoua 
experiments  on  other  insects;  by  retarding,  for  example,  the  im« 
pregnatioo  of  the  females  of  other  species  of  bees,  of  wasps,  and  of 
butterflies. 

In  the  course  of  additional  experiments,  some  other  curious 
points  in  the  natural  history  of  the  bee  were  accidentally  illustrated. 
Thus^  a  queen,  twenty-seven  days'dd,  having  been  impregnated 
on  the  Slst  of  October,  did  not  begin  to  lay  at  the  expiration  of 
forty-six  hours,  apparently  on  account  of  the  weather  having,  in 
the  meantime,  become  extremely  cokl.  She  was  confined  in  a 
hive  all  the  winter;  and  on  the  4th  of  April  ensuing,  prodigioua 
numbers  both  of  larves  and  pupes  were  found ;  and  all  of  them 
produced  drones. 

''  Here,  as  in  the  other  experiments,  retardation  had  rendered 
the  queen  incapable  of  Uy ing  the  eggs  of  workers :  but  this  result  is 

wot*  T.  F  r 
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tbc  nuMre  reiB«ckabk»  at  ifae  did  not  commence  laying  until  four 
meatha  and  a  half  ailer  icoimdation.  It  is  not  rigofoudy  tnjcw 
theMfoft^  that  tbe  larm  of  fbcty-aU  houfa  dapaes  between  the 
co{MiliAion  of  the  female  and  her  Uying  ;  the  interval  may  be  much 
longer^  if  tbe  weather  groart  cold«  LasUy»  it  ibHows»  that  although 
cold  will  retard  the  laying  of  a  queen  impregnated  in  autumn*  she 
will  begio  to  lay  in  spring  without  requiring  new  copuktiQa.** 

M«  Hiib^  had  also  an  opppriuaity  of  correctiivg  those  aatujratisU* 
who  maantaio  that  the  wodcing  bees  are  charged  with  tbe  task 
of  conveying  into  pvoper  oeUs  such  eggs  as  may  be  misplaced  by 
the  queen.  He  put  a  queeiiy  who  was  ready  to  lay  worker's  eggs» 
into  a  prepared  hive  i^hich  contained  only  the  cdls  of  drones^  but 
which  communicated,  by  a  narrow  tube  (sufBcsenl  to  permit  work-i 
efstopass,  but  too  smatt  lor  tho^  queea)»  with  another  hivewbicb 
cootaiiitd  plenty  of  the  ceBa  of  workers*  The  queen,  taught  by 
nature  the  kind  of  eggs,  she  was  about  to  lay,  seardied  about  foe 
suitable  cells;  but  findiiig  noBe>  she  chose  rather  to  drop  her  egga 
at  random  than  plaoe  those  of  workem  ia  the  cells  of  drones. 
Tbe  eggs  thus  dropped,  soon  disappeared;  and  careless  ohoervera 
might  have  concluded  that  they  were  carried  off  by  the  workers 
to  the  proper  cells;  but  none  were  to  be  seen  there;  aad  the 
author  soon  ascertained  that  Ihey  were  really  cation  up  by  the 
worhefs.  Thus  k  was  proved  that  the  care  of  depositing  properiy 
the  respective  kinds  of  eggs  is  left  entirdy  to  the  instinct  of  the 
queen ;  and  that  the  workers  running  off  with  misplaced  eggi  in 
order  to  devour  them,  has  been  mistaken  for4heir  tenderly  con- 
veying them  t^  tbe  right  ceUa.  When  the  impregoatioa  of  the 
queen-bee  is  retarded,  her  instinct  seems  to  suflfer ;  for  she  then 
lays  her  eggt  indiscriminately  in  large  and  in  small  cells;  those 
iKid  in  large  cells  producing  large  drones;  those  in  smaU  celh^ 
small  drones^  and  she  has  been  kpown  to  lay  tb9  €gg^  of  drones 
even  in  royal  cells,  KHue  of  which  kind  of  cells  the  bees  always 
lake  care  to  construct  whenever  the  queen  begins  to  lay  male  egga. 
It  is  remarkable  that  the  workers  were,  on  these  last  occaaions* 
deoeived,  and  treated  the  embryo  drones  as  if  they  had  been  truly 
of  the  royal  brood. 

The  working-bees  had  been  for  ages  considered  arcntirely  des- 
titute of  sex;  and  hence  in  the  wvitings  of  many  authors  they 
are  denominated  neuters.    From  the  experiments  of  Schirach  and 
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cf  Haber^  ft  seeniB  now  to  bt  clearly  ascertained  that  the  workera 
are  really  of  the  female  sex ;  bat  that  the  organs  of  |;eneration  are 
tman  and  iaipertipct>  being  capable,  however,  of  development^  if 
the  larvas  be  fed  with  royal  jeHy< 

'M.  Hober  conffhms  the  enriow  discovery  of  M.  Sehirach,  that 
when  bees  are  by  any  accident  deprived  of  their  queen,  they  have 
the  power  of  selecting  one  or  two  grubs  of  workers,  and  of  con- 
verting them  into  queens;  and  that  they  aceomphsli  this  by  greatly 
enlarging  the  cells  of  those  selected  larvas,  by  supplying  them  more 
copiously  with  food,  and  with  food  of  a  more  pdrtgent  siMt  than 
i»  given  to  the  common  larvas.  *  AH  my  researches,"  says  M: . 
Huber,  "  establish  the  reality  of  the  discovery.  Durfog  ten  yeart 
that  I  have  studiied  bees,  I  have  repeated  M.  Scbirach'i  expert* 
ment  so  often,  and  with  such  mriform  success,  that  1  can  no  longer 
have  the  least  donbt  on  the  subject.*'  The  same  testimony  ft  given 
by  Mr.  Bonner,  Who  declares,  that  "  haviOg  repeated  the  experi^ 
aaent  again  and  again,  he  can  affirm  it  with  the  utmoit  confidence 
and  certainty.**  M.  Sdiirach's  discovery  may  now  therefore  be 
considered  as  established  t)eyond  controversy;  and  Mr.  Key's 
donbts,  and  the  late  Mr.  John  Hunter's  strictures,  in  the  PhHo* 
aophical  Transactions  for  I7W,  nmst  consequently  ftll  to  the 
ground. 

M.  Httber  gives  the  following  Curious  account  of  the  manner  itf 
which  bees  proceed  in  forming  capacious  cells  for  the  worfceri' 
grubs  destined  to  royalty.  ^  Bees  soon  become  sensible  of  having 
lost  their  queen,  and  in  a  few  hours  commence  the  hibouf  neces-* 
sary  to  repair  their  loss.  First,  they  select  the  young  common 
worms,  which  the  requisite  treatment  is  to  convert  into  queens, 
and  immediately  begin  with  enhirging  the  cetts  'Where  they  are 
dieposited.  Their  mode  of  proceeding  is  cmious ;  and  the  better 
to  illustrate  it,  1  shall  describe  the  labotrr  bestowed  on  a  single 
oell,  which  will  apply  to  all  the  rest  containing  worms  destmed 
for  queens.  Having  chosen  a  worm,  they  sacrifice  three  of  the 
eontiguous  cells;  next  they  supply  it  with  food,  and  raise  a  cyhnr- 
Mcal  endosm-e  around,  by  which  the  cell  becomes  a  perfect  tube. 
With  a  rhomboidar  bottom ;  for  the  parts  forming  the  bottom  are 
left  untouch^.  If  the  bees  damaged  it,  they  woqM  lay  open 
three  corresponding  cells  on  the  opposite  surface  of  the  comb,  and 
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Gooiieqveiitly  ckttroy  tbeir  woniM,  mhikh  would  be  an  anoeoeMry 
Mcrifice,  wad  nature  has  oppoaed  iu  Therefore,  leaving  the 
bottom  rhoinboida(,  they  are  satisfied  with  rai^g  a  cylindrical 
tube  around  the  worm,  which,  like  the  other  cells  in  the  combi 
is  hoHkonUl.  But  this  habitation  remains  suitable  to  the  worm 
called  to  the  royal  state,  only  during  the  first  three  days  of  iu 
existence;  another  situation  is  requisite  for  the  other  two  days  it 
is  a  worm.  During  that  time,  though  so  small  a  portion  of  its 
life,  it  must  inhabit  a  cell  nearly  of  a  pyramidical  figure,  and 
hanging  perpendicularly.  The  workers  therefore  gnaw  away  the 
ceNs  surrounding  the  cyKndrical  tube,  mercilessly  sacrifice  their 
worms,  and  use  the  wax  in  constructing  a  new  pyramidical  tube, 
which  they  solder  at  right  angles  to  the  first,  and  work  it  dowo- 
^  wards.  The  diameter  of  this  pyramid  decrea«s  insensibly  from 
the  base,  which  is  very  wide,  to  the  point*  In  proportion  as  the 
worm  grows,  the  bees  labour  in  extending  the  cell,  and  bring  food, 
which  they  place  before  its  mouth,  and  around  its  body,  forming 
a  kind  of  cord  around  it.  The  worm,  which  can  move  only  in  a 
spiral  direction,  turns  incessantly  to  take  the  food  before  its  head : 
it  insensibly  descends,  and  at  length  arrives  at  the  orifice  of  the 
ceU.  Now  is  the  time  of  transformation  to  a  nymph.  As  any 
further  icare  is  unnecessary,  the  bees  close  the  cell  with  a  peculiar 
substance  appropriated  for  it,  and  there  the  worm  undergoes  both 
its  metamorphoses.*' 

M.  Huber  states  several  points,  however,  in  which  his  ezpe* 
rience  leads  him  to  difier  from  M.  Schirach.  The  latter  observer 
having  remarked,  that  larves  three  days  old  were  generally  sdecied 
for  the  royal  treatment,  concluded  that  this  age  of  three  days  vras 
an  essential  r€ii|uisite;  but  M.  Huber  found,  that  those  two  days 
old,  or  only  a  few  hours  old,  were  sometimes  chosen  to  the  throng 
and  became  perfect  queens.  We  shall  extract  one  experiment  at 
length,  as  it  both  demonstrates  the  reality  of  common  larves  being 
converted  into  queens,  and  shows  the  little  influence  which  their 
age  has  on  the  efiects  of  the  operation.  "  I  put  some  pieces  of 
comb,  with  some  workers'  eggs,  in  the  cells,  and  of  the  same  kind 
as  those  already  hatched,  into  a  hive  deprived  of  the  queen.  The 
same  day  several  cells  were  enlarged  by  the  bees,  and  converted 
into  royal  ceUs,  and  the  worms  supplied  with  a  thick  bed  of  jdly. 
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Fi?6  were  then  removed  from  Ibote  cells,  and  fife  common  worms, 
wblcfa,  fort j-eigfat  hours  before,  we  had  seen  come  from  the  egif, 
substituted  for  them.  The  bees  did  not  seem  aware  of  the  change ; 
they  watched  over  the  new  worms  the  same  as  over  those  chosen 
l>j  themselves  i  they  continued  enlarging  the  cells,  and  cloeed  them 
at  the  usual  time.  When  they  had  brooded  on  them  (for  such 
aeems  to  be  M.  Huber's  opinion)  for  seven  days,  we  ^  removed  the 
edb,  to  see  the  queens  that  were  to  be  produced.  Two  wereez* 
eluded,  almost  at  the  same  moment,  of  the  largest  size,  and  well 
formed  in  every  respecL  The  term  of  the  other  cells  having  elap- 
sed, and  no  queen  appearing,  we  opened  them.  In  one  was  a  dead 
queen,  but  still  a  nymph :  the  other  two  were  empty.  The  worms 
had  spun  their  silk  coccoons,  but  died  before  passing  into  their 
aymphine  state,  and  presented  only  a  dry  tkin.  I  can  conceive 
nothing  more  conclusive  than  this  experiment.  It  demonstrates 
that  bees  have  the  power  of  converting  worms  of  workers  into 
queens,  since  they  succeeded  in  procuring  queens  by  operating  on 
Uie  worms  which  we  ourselves  bad  selected.  It  is  equally  demon* 
strated,  that  the  success  of  the  operation  does  not  depend  on  the 
worms  being  thi^  days  oM,  as  those  entrusted  to  the  bees  were 
only  two." 

He  mentions  another  experiment,  by  which  it  appears,  that  lar- 
ves,only  a  few  honri  old  (as  already  hinted)  are  sometimes  destined 
to  replace  a  lost  queen. 

M.  Huber  next  rektes  some  experiments  which  confirm  the  sin- 
gular discovery  of  M.  Riems,  concerning  the  existence,  occasion^ 
ally,  of  common  working  bees  that  are  capable  of  laying  eggs, — 
which,  we  may  remark,  is  certainly  a  most  convincing  proof  of 
their  being  of  the  female  sex.  Eggs  were  observed  to  increase  in 
number  daily,  in  a  hive  in  which  there  were  no  queens  of  the  usual 
appearance;  but  small  queens  considerably  resemble  workers, 
and  to  discriminate  them  required  minute  inspection.  ''  My  as- 
sistant,f'  says  M.  Huber,  **  then  offered  to  perform  an  operation 
that  required  both  coufage  and  patience,  and  which  I  could  not 
resolve  to  suggest,  though  the  same  expedient  had  occurred  to 
myself.  He  proposed  to  examine  each  bjce  in  the  hive  separately, 
to  discover  whether  some  small  queen  had  not  insinuated  herself 
among  them,  and  escaped  our  first  researches. — It  was  necessary, 
therefore,  to  s^ize  every  one  of  the  bees,  notwithstanding  theic 
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irritatkm,  and  to  tzftmioe  their  sp^ifir  cbtrftcier  with  the  utoutt 
care.  This  my  aiiiitant  ondertook*  and  executed  with  gteai  si* 
dress.  Ele? en  days  were  employed  in  it ;  and  during  all  that  time, 
he  scarcely  allowed  himself  any  relaxation,  but  what  the  relief  of 
hi»  eyes  required.  He  took  erery  bee  in  bis  hand ;  he  attentively 
examined  the  trunk,  the  hind  limbs,  and  the  sting;  and  he  Ibuod 
that  there  was  not  one  without  the  charactortsties  of  the  common 
bee,  that  is,  the  little  basket  on  the  hind  legs,  the  long  truidE,  and 
the  straight  sting/' 

.  They  afterwards  seised  a  fertile  worker  in  the  rery  act  of  laying ; 
and  they  thus  describe  her  appearance.  8be  presented  all  the  ex* 
temal  characteristics  of  common  bees ;  the  only  diflference  we  could 
reeognite,  and  that  was  a  very  slight  one,  ,consistJng  in  the  belly 
seeming  less,  and  more  slender  than  that  of  workers*  On  dissectiott, 
her  ovaries  were  found  more  fragile,  smaller,  and  composed  of  fewer 
oviducts  than  the  X>varie8  of  queens.  We  counted  eleven  eggs  of 
sensible  size*  some  of  which  appeared  ripe  far  laying.  This  ovary 
was  double,  like  that  of  the  queens.  How  or  when  these  fertile 
workers  are  impregnated  is  quite  unknown. 

Fertile  workers  resemble  queens  whose  impregnation  has  been 
retarded,  in  this,  that  they  lay  the  eggs  of  drones  only,  never  thoae 
of  workers ;  and  also  in  this,  that  they  sometimes  place  their  eggs 
hi  royal  cells.  It  is  remarkable,  however,  that  in  case  m  queen 
whose  impregnation  has  been  retarded,  lays  her  egga  in  royal  cells, 
the  bees  build  them  up,  and  brood  over  them  until  the  last  meta-. 
morphosis  of  the  included  drones ;  but  that  when  eggB  are  deposit* 
ed  in  the  royal  cells  by  fertile  workers,  the  bees,  although  at  first 
they  pay  due  attention  to  the  larves,  never  fail  to  destroy  them  in 
the  course  ofa  few  days. 

Schirach's  discoveries  certainly  proved,  that  common  working- 
bees  are  radically  of  the  female  sex.  Hnber,  we  have  seen,  de- 
tected and  described  their  ovaries;  and  the  notion  long  entertained^ 
of  their  being  of  the  neuter  gender,  must  be  now  justly  exploded  as 
z  solecism  In  animated  nature.  Here  we  cannot  help  observing, 
that  the  doctrine  of  workers  being  of  the  female  sesi  has  accident- 
ally, and  most  unintentionally,  received  a  very  striking  cotlateral 
eonfirmatioo  from  one  of  its  meet  eminent  opposers.  Linnsus  had 
asserted  that  there  are  ten  joints  in  the  antennas  of  queens ;  eleven 
in  those  of  drones;  and  fifteen  in  those  of  workers :  and  his 
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tioo  on  ibis  point  ntturaUy  ptned  current  asaotbetilic  fiict.  Tak- 
mg  it  Ibr  g^raottd,  therefore,  that  there  existed  such  a  discrepaooe 
ki  tke  atructare  of  the  atttomaiof  queens  and  of  workers,  naturafitls 
were  sUrtled  at  the  new  doctrine,  that  both  were  females,  and  tbat 
the  farves  of  workers  couM  be  coavtrted  into  queens.  Mr.  Kirby 
has  corrected  the  Swedish  knight,  and  informs  us,  that  there  are 
poiltifely  the  same  number  of  articulations  in  the  antennas  of  queens 
as  in  these  of  workers.  This  testimony  is  not  the' less  deserving  of 
credit,  since  it  milkates. against  Mr.  Kirby's  own  notions,  that 
workers  are  proper  neu^rs. 

M.  Huber  imaginei  be  has  discovered  the  cause  of  the  partial 
expansion  of  the  sexual  organs  in  those  workers  that  prove  fertile. 
He  observes,  that  fertile  workers  appear  in  those  hives  only,  that 
have  lost  the  queen,  and  where  of  course  a  quantity  of  royal  jelly 
M  prepared  for  feeding  the  larves  intended  to  replace  her.  He 
snspecls  that  bees,  either  by  accident,  or  by  a  particular  instinct, 
the  principle  of  which  is  unknown,  drop  some  particles  of  i^yal 
jelly  intd  oeilf,  contiguous  to  those  containing  the  worms  destined 
for  queens.  The  larves  of  workers  that  thus  casually  receive  por- 
tions of  this  active  aliment  are  afiecied  by  it,  and  their  ovaries 
acquire  a  certain  degree  of  expansion :  from  the  want  of  fufl  feed- 
ing, and  owing  to  the  smallness  of  their  cells,  this  expansion  is 
only  partial,  and  such  fertile  workers  remsAn  of  the  orditiary  si»e 
of  working  bees,  add  lay  only  a  few  eggs.  This  idea  of  a  dero- 
iopment  of  sexual  organs  by  the  use  of  a  pecaliar  food,  is  not  new ; 
it  constituted  a  doctrine  of  the  Epicurean  theory,  and  k  altnded  to 
by  Lucretius  in  the  following,  as  wdl  as  in  a  variety  of  other 
passages*. 

Multa,  videmus>  enim  rebus  concurrere  debent, 
Ut  propagando  possint  procudere  secla : 
Pabula  primum  nt  sint,  genitalia  delude  per  artus 
Semina,  qoas  possint  membris  manare  remissis. 

For  with  cause, 
Cause  ceaseless  must  combine,  or  nought  can  rise 
Of  race  generic :  genial  foods  must  spring, 
And  genial  organs,  from  the  total  frame 
The  vital  seeds  concocted  to  collect.  Gooo. 

•  De  Rcr.  Nat.  t.  847. 
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It  16  Mid  AttX  the  rojal  jcMy,  whm  pure,  oMy  be  known  by  it» 
pungent  tatte,  but  when  nixed  with  other  subftencet^  it  n  not 
easily  diftingoi«hed.  M.  Huber  repeatedly  tried  to  fi^d  aome  of 
the  krves  of  worken  in  other  parU  of  the  htTe  with  the  royal 
jelly»  in  order  to  observe  the  coaseqoenoci ;  bat  he  found  thi»  to 
be  a  vain  attempt,  the  bees  imnediately  destroying  svek  wonns» 
and  themselves  devouring  the  food.  It  has  not  therefore  been 
directly  ascertained,  that  all  fertile  workers  proceed  from  larves 
that  have  received  portions  of  the  royal  fiood;  but  M.  Huber  gh^ 
served,  that  they  were  unifisrnily  such  as  had  passed  the  ventii* 
cular  stale,  in  oeUs  coatiguoa»  toi  the  ^oyal  ones.  ^  The  bees,*' 
he  remarks,  "  in  their  course  thither,  wiU  pass  ia  numbers  over 
them,,  stop,  and  drop  some  portion  of  the  jjelly  destined  for  the 
royal  larves*^'  This  reasoning^  though  not  conclusive,  i»  plausl* 
ble.  The  result  is  so  uniform,  that  M.  Huber  Mys  he  caAr  when* 
ever  he  pleases>  produce  fertile  workers  in  hi»  hives.  They  are 
probably,  he  adds,,  always  produced>  in  greater  or  less  numbers, 
whenever  the  bees  have  to  create  to  themselves  a  new  queen  j  alid 
the  reason  that  they  are  so  seklom  seen,  probably  is,  that  the 
queen  bees  attack  and  destroy  them  without  mercy,  whenever  they 
perceive  thenw 

When  a  supernumerary  queen  is  produced  in  a  hive,  or  is  ia« 
trodueed  into  it  in  the  course  of  exjperiment,  either  she  or  the 
rightful  owner  soon  perishes.  The  German  naturalisu*  Scbicach 
and  Riems,  imagined  that  the  working  bees  assailed  the  stranger, 
and  stung  her  to  death.  Reaumur  considered  it  as  more  probable, 
that  the  sceptre  was  made  to  depend  on  the  issue  of  a  single  com* 
bat  between  the  claimanU;  and  this  coiyecture  b  verified  by  the 
« observations  of  Huber*  The  same  hostility  towards  rivals,  and 
-destructive  vengeance  against  royal  cells,  animates  all  queens, 
whether  they  be  virgins,  or  in  a  state  of  impregnation,  or  mothers 
of  numerous  broods.  The  working-bees,  it  may  here  be  remark* 
ed,  remain  quiet  spectators  of  the  destruction,  by  the  first-hatched 
queen,  of  the  remaining  royal  cells;  they  approach  only  to  ajiare 
in  the  plunder  presented  by  their  havoc-making  mistress,  greedily 
devouring  any  food  found  at  the  bottom  of  the  cells,  and  even 
sucking  the  fluid  from  the  abdomen  of  the  nymphs  before  they 
toss  out  the  carcass. 
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Tbe  fbllowiDg  fact,  connected  vHh  this  tul^ect,  i6#ne  of  the 
most  CDriotM  perhapt  in  the  whole  hittof y  of  thit  wonderful  insect. 
Wheoerer  the  workers  perceive  diit  there  are  two  rival  queens 
in  the  hive,  numhers  of  them  crowd  around  each ;  they  seem  to 
be  perfectly  aware  of  the  approaching  deadly  conflict,  and  willing 
to  prompt  their  Aroasonian  diieftains  to  the  battle  ;  for  as  often  as 
the  queens  shew  a  disinclination  to  6ght,  or  seem  inclined  to  re- 
cede from  each  other,  or  to  fly  off,  the  bees  immediately  surround 
and  deuin  them ;  but  when  either  combatant  shows  a  disposition 
to  approach  her  antagonist,  all  the  bees  forming  tbe  dustisrs  in« 
ftantly  give  way,  to  allow  her  full  liberty  for  the  attack.  It  seeaa 
strange  that  those  bees  who  in  general  show  so  much  anxiety 
about  the  safety  of  their  queen,  should,  in  particular  circura* 
stances,  oppose  her  preparations  to  avoid  impending  danger,— 
should  seem  to  promote  the  battle^  and  to  excite  the  fury  of  the 
combatants. 

When  a  queen  is  removed  from  a  hive,  the  bees  do  not  immedi- 
ately perceive  it ;  they  continue  th^r  labours,  "  watch  over  their 
young,  and  perform  all  their  ordinary  occupations.  But,  in  a  few 
hours,  agitation  ensues ;  all  appears  a  scene  of  tumult  in  the  hive; 
A  singular  humming  is  heard:  the  bees  desert  their  young ;  and 
rush  over  the  surface  of  the  combs  with  a  delirious  impelnosity." 
They  have  now  evidently  discovered  that  their  sovereign  is  gone ; 
and  the  rapidity  with  which  the  bad  news  spreads  through  the  hive, 
to  the  opposite  side  of  the  combs,  is  very  remaricable.  On  replac- 
ing the  queen  in  the  hive»  tranquillity  is  almost  instantly  restored. 
The  bees,  it  is  worthy  of  notice,  recognise  the  individual  person  of 
their  own  queen.  If  another  be  palmed  upon  them,  they  seize  and 
surtound  her,  so  that  she  b  either  sufibcated  or  perishes  by  hunger ; 
for  it  is  very  remarkable,  that  the  workers  are  never  known  to  at- 
tack a  queen  bee  with  their  stings.  If,  however,  more  than  eigh- 
teen hours  have  elapsed  before  the  stranger  queen  be  introduced, 
she  has  some  chance  to  escape :  the  bees  at  first  seize  and  confine 
her;  but  less  rigidly  ;  and  they  soon  begin  to  disperfc,  and  at  length 
leave  her  to  reign  over  a  hive  in  :which  she  was  at  first  treated  as  a 
prisoner.  If  twenty-four  hours  have  elapsed,  the  stranger  will  be 
well  received  from  the  first,  and  at  once  admitted  to  the  sovereignty 
of  the  hive. 
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In  short,  it  appears  ibat  die  bees  wheordeprifed  of  Uieir  queen, 
are  thrown  into  great  a^tattoo ;  that  thejr  wait  abottt  twenty  houra, 
apparently  in  hopes  of  her  retom ;  but  that  after  Ihis  interregiMitt, 
the  agitation  ceases ;  and  the^  set  about  aupplyiog  their  k»i  by  -be- 
ginning to  construct  royal  oeUa^  It  is  when  they  are  itt  ihis  ieoi* 
per,  and  niDt  sooner,  that  a  stranger  queen  wttt  be  gfaciottsiy  re- 
ceived :  and  upon  her  being  prestnled  to  theaa,  the  royal  oelk,  ia 
whatever  state  of  forwardness  they  may  happen  to  be«  are  instantly 
abandoned,  and  the  hn^es  destroyed.  Reaumur  most  therefore 
have  Mistaken  the  result  of  his  own  experiments,  when  he  assert^ 
that  a  stranger  queen  is  instantly  well  received,  though  presented  at 
the  moment  when  the  other  is  withdrawn*  He  had  seen  the  bees 
crowding  around  her  at  iheeotraDoe  of  the  hive,  and  laying  their 
antennas  over  her;  and  tfaia  he  seems  to  have  taken  for  oaresa*- 
ing.  The  structure  of  the  hives  he  employ^  prevented  htna  froaa 
seeing  further :  had  he  used  the  leaf-hive,  or  one  of  similar  eon* 
struction,  he  would  have  perceived  that  the  apparent  caresses  of 
die  guards  were  only  the  prelude  of  actud  imprisomneiiti 

It  ia  weU  known»  that  ailer  the  season  of  8warmhig>  a  geneni 
massacre  of  the  drones  is  commenced.  Several  authors  assert  in 
their  writings,  that  the  workers  do  not  sting  the  drones  to  death, 
but  marely  harrass  them  till  they  be  banished  from  the  hive  and 
perish.  M.  Huber  contrived  a  glass  table,  on  which  he  placed 
severs^l  hives,  and  he  was  thus  able  to  see  distinctly  what  paaMd  in 
the  l^oUom  of  the  hive,  which  is  generally  dark  and  concealed  i 
be  witnessed  a  real  and  furious  massacre  of  the  males,  the  workecs 
thrasting  their  sting  so  deep  into  the  bodies  of  the  defoneeksa 
drones,  that  they  were  obliged  to  turn  on  thesiaelves  as  on  a 
pivot,  before  they  could  extricate  them.  Hie  work  of  death  com* 
meneed  in  all  the  hives  much  about  the  sanle  time.  It  is  not, 
however,  by  a  blind  or  indiscriminating  instinct  that  the  workers 
are  impelled  thus  to  sacrifice  the  males;  fdr  if  a  hive  be  deprived 
of  it^ueen,  no  massacre  of  the  males  takes  pkM^  in  it,  while  the 
hottest  persecution  rages  in  all  the  surrounding  hives.  In  this  casej 
the  males  are  allowed  to  survive  the  winter.  Mr.  Banner  had 
observed  this  fact ;  he  supposed  however,  that  the  workers  thus 
tolerated  the  drones  for  the  %ake  of  the  addititmal  heat  they  getie-» 
rated  in  the  hive ;  but  we  now  see  the  true  reason  to  be,  tint  their 
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M  Unecded  to  impreftiale  t  new  queen.  The  dxaoe$  are  alto  saf- 
fered  tacKist  hi  hives  that  pOMeM'fertlle  worksn^ .  hot  no  proper 
queen ;  and,  what  U  reoiafinbk,  they  arelikewise  spared  ip  htnet 
fiovemed  by  ^  queen  whose  impregpation  has  been  retarded.  |ief6, 
th6n>  we  perceive  a  counter  instinct  opposed  to  that  wtitch  would 
have  impened  them  to  the  usual  massacre. 

M.  Huber  next  investigates  whether  the  q«keen  be  really  ovipa* 
rous;  and  this  point  he  dearly  ascertains  in  the  afirmatlve. 

He  then  states  the  different  periods  at  which  tlie  transformations 
occur,  in  the  case  of  the  dificcent  orders  of  queen,  worker,  and 
Arone;  and  his  in&nnation  being  orinute,  and  no  dovht  correctly 
accurate,  we  sMi  extract  it. 

"  The  worm  of  workers  panes  three  days  in  the  egg,  five  in  the 
vermicular  state,  aifd  then  the  bees  dose  up  its  cell  with  a  waxco*- 
vering.  The  worm  now  begins  spinning  its  coccoon,  4i>  whkh  opera.- 
tien  thirty^x  hours  are  consumed.  In  three  days  it  changes  to  a  ' 
nymph,  and  it  passes  six  days  in  this  form.  It  is  only  on  the  twen- 
tieth of  its  existence,  counting  from  the  momeut  the  egg  is  laid, 
that  it  attains  the  fly  state.  The  royal  worm  also  passes  three  days 
IB  the  egg,  and  is  five  a  worm ;  the  bees  then  ckiae  iu  ceM,  and  it 
iosmediately  begins  spinning  the  coocood,  which  occupies  twenty- 
fiour  bourtf.  The  tenth  and devcntb  day  it  reinakis incomplete re- 
poae,  and  even  sixteen  houn  of  the- twelfth.  Then  the  transforma- 
tioa  to  a  nymph  takes  place,  in  which  state  four  and  one4hird  days 
are  passed.  Thus,  it  is  not  before  the  sixteenth  day  ^hat  th^  perfect 
state  of  queen  is  attained*  The  male  worm  passes  three  days  in  the 
egg,  six  and  a  half  as  a  worm,  and  metamorphoses  into  a  fly  on  the 
twenty-fiMMTth  day  after  the  egg  is  laid.'' 

The  author  then  examines  the  eflects  isi  position  on  the  growtb 
of  the  hirves.  The  bodies  of  the  larves,  in  the  cells  of  workers  and 
drones,  are  placed  perpendicularly  to  the  horizon ;  those  in  royal 
Ctl^  lie,  horixonully.  It  was  suspected  that  the  horizontal  posture 
•omefaow  promoted  the  increment  of  the  royal  grub ;  but  M.  Huber 
found,  that  a  complete  reversal  of  the  position  was  followed  by  no 
perceptible  consequence  to  the  larves. 

Workers  and  drones  both  spin  complete  coccoons,  or  enclose 
them  on  every  side.  JCoyal  larves,  however,  construct  only  im- 
perfect coccoons,  open  behind,  and  enveloping  only  the  bead,  the- 
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nx,  and  fint  ring  of  the  abdomen.  M.  H«bcr  conchAkt^  wMmiI 
any  bettUtioo,  that  the  final  cause  of  the  royal  larvet^  forming  only 
incomplete  coccoont,  i%,  that  they  may  thus  be  exposed  to  the  mor- 
tal sting  of  the  first  hatched  queen^  whose  instinct  leads  her  in* 
stantly  to  seek  the  destruction  of  those  that  would  soon  become  her 
rivals ;  and  he  calls  upon  us  to  adniire  the  pro? idence  of  nalore,  in 
thus  exposing  the  royal  lanres  to  fatal  danger. 

In  the  close  of  the  letter  we  have  an  account  of  an  experiment  m- 
stituted  to  determine  the  influence  which  the  size  of  the  oeUs  might 
haTcon  the  size  of  the  bees  produced  in  them.  AH  the  lanres  were 
removed  from  a  comb  of  drones'  ceUs,  and  the  larvcs  of  workess 
substituted  in  their  place.  The  bees^  it  may  be  remdrked,  imme* 
diately  shewed  that  they  were  aware  of  the  change  which  had  been 
effected ;  for,  they  did  not  close  the  ceHs  yith  the  convex  covering 
always  placed  over  the  males,  but  gave  them  quite  a  flat  top.  The 
result  proved^  that  the  sixe  of  the  cdls  does  not  materially  influence 
the  size  of  the  bees;  or,  at  least,  that  although  a  small  cell  may 
cramp  the  size  of  the  worker,  yet,  that  workers  heed  in  large  ceils 
do  not  exceed  the  ordinary  bulk. 

Upon  the  subject  oi  swarming,  M.  Huber  commences  wHh  an 
interesting  account  of  the  hatching  of  the  queen  bee.  When  the 
pupa  is  about  to  change  into  the  perfect  insect,  the  bees  render  the 
cover  of  the  cell  thinner,  by  gnawing  away  part  of  the  wax ;  and 
with  so  much  nicety  do  they  petform  this  oper^on,  that  the  cover 
at  last  becomes  pellucid,  owing  to  its  extreme  th'mness.  This  must 
«iot  only  facilitate  the  exit  of  the  fly,  but  M.  Huber  remarb,  it 
ipay  possibly  be  useful  in  permitting  the  evaporation  of  the  super* 
{dHindant  fluids  of  the  nymph.  After  the  transformation  is  com- 
plete, the  young  queens  would,  in  common  course,  immediatdy 
emerge  from  their  cells,  as  workers  and  drones  do :  but  the  beei 
always  keep  them  pr,isoners  for  some  days  in  their  cells,  supplying 
them  in  the  meantime  with  honey  for  food ;  a  smaH  hole  bein^ 
made  in  the  door  of  each  cell,  through  which  the  confined  bee 
extends  its  proboscis  to  receive  it.  The  royal  prisoners  continually 
utter  a  kind  of  song,  the  modulations  of  which  are  sapd  to  vary. 
The  final  cause  of  this  temporary  imprisonment,  it  is  suggested, 
may  possibly  be,  that  they  may  be  able  to  take  flig^  at  the  instant 
they  are  liberated.  When  a' young  queen  at  last  gets  out,  she 
meets  with  rather  an  awkward  receptfon ;  she  is  pulled,  bitten,  and 
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dMied,  tt  often  as  the  InppetiB  to  approach  the  ctlmr  royal  cdls 
in  tfaehWe.  The  parpose  of  nature  here  seems  to  be/ that  she 
shoQid  be  impelled  to  go  off  with  a  swarm  as  soon  as  possible.  A 
eoffiotts  fact  was  obaerved  on  these  occasions;  when  the  queen 
found  herself  much  harrassed,  she  had  only  to  utter  a  peculiar 
noise,  (the  commanding  voice,  we  may  presume,  of  sovereignty) 
and  all  the  bees  were  instantaneously  constrained  to  submission 
and  obedience.  This  is,  indeed,  one  of  the  most  marked  instances 
in  which  the  queen  exerts  her  sovereign  power.  It  seems  entirely 
to  have  escaped  the  notice  of  Mr.  Bonner,  who  declares  that  he 
never  could  observe  in  the  queen  any  thing  like  an  exertion  of 
sovereignty.  Yet  the  language  of  hive  bees  in  genend  has  been 
observed  and  noticed  by  Mr.  Kirby,  and  many  earlier  writers. 

The  conclusions  at  which  M.  Huber  arrives  on  the  subject  of 
swarms  are  the  following. 

Isfc.  **  A  swarm  is  always  led  off  by  a  single  queen,  either  the 
sovereign  of  the  parent  hive,  or  one  recently  brought  into  exist* 
ence.  If  at  the  return  of  spring,  we  examine  a  hive  well  peopled, 
and  governed  by  a  fertile  queen,  we  shall  see  her  lay  a  prodigious 
oumber  of  male  eggs  in  the  course  of  May,  and  the  workers  will 
choose  that  moment  for  constructing  several  royal  cells.''  This 
laying  ct  male  eggs  in  May,  M.  Huber  calb  the  g^reat  laying ;  and 
he  remarks,  tjhat  no  queen  ever  has  a  great  laying  till  she  be  eleven 
months  old.  It  is  only  after  finishing  this  laying,  that  she  is  able  to 
undertake  the  journey  implied  in  leading  a  swarm ;  for  previously 
to  this  **  Uumm  irskit  ahum,*^  which  unfits  her  for  flying.  There 
appears  to  be  a  secret  relation  between  the  production  of  the  male 
eggs  and  the  construction  of  royal  cells.  The  great  laying  com- 
Hionly  lasts  thirty  days ;  and  regularly  on  the  twentieth  <^  twenty- 
first  several  royal  <^eUs  are  founded. 

Sdly,  ''  When  the  larves  hatched  from  the  eggs  laid  by  the 
queen  in  the  royal  cells  are  ready  to  transform  to  nymphs,  this 
q«wen  leaves  the  hife,  conducting  a  swarm  along  with  her;  and 
die  first  swarm  that  proceeds  from  the  hive  is  uniformly  conducted 
by  the  old  queen.''  M.  Huber  remarks,  that  it  was  necessary  that 
instinct  should  impd  the  old  queen  to  lead  forth  the  first  swarm ; 
for  that  she  being  the  strongest,  w,ould  never  have  failed  to 
have  overthrown  the  younger  competitors  for  the  throne.  An 
oM  queen*  u  has  already  been  said,  never  quits  a  hive  at  the 
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beid  of  a  swann,  till  Ae  hat  fioished  her  laying  ^  male  cgga ; 
but  tbk  is  of  knporlaoce,  nofr  inerdy  Ihat  the  may  be  Kghler  and 
6lter  for  flighty  but  thai  she  may  be  ready  lo  begin  wkh  the  laying 
ol'woi'kars*  eggs  in  her  new  ha^ationy  worken  being  the  beet  fimt 
needed  in  order  to  teenre  ibe  cantinnanee  and  pcatyertty  of  the 
newly-founded  conmonweakh* 

SdJy«  "  After  the  eld  queen  bat  conducted  the  fint  swarm  from 
the  hif  e»  the  remaining  bees  take  particular  care  of  the  royal  ceUt, 
and  prevent  the  young  queens^  toocessifely  hatched,  from  leavmg 
them/  unlesa  at  an  interval  of  several  days  between  each."  Under 
thia  bead  be  introdbces  a  number  •f  general  remarks,  tome  of  which 
may  prove  useful  **  A  swarm/'  he  observes,  **  is  never  teen, 
unless  in  a  £ne  day,  or,  to  speak  more  correctly,  at  a  time  of  the 
d|ky  when  the  suo  sinnes,  and  the  air  is  calm»  Sofloetiaiet  we  have 
observed  all  the  precursors  of  swarming,  disorder^  and  agitation ; 
but  a.€kHid  paaMd  befere  tbe  sun,  and  tranquillity  was  restored ; 
the  beet  thought  no  more  of  twarmtng.  An  hour  afterwards,  the 
twn  having  again  appeared,  the  tmnult  was  renewed ;  it  rapkHy 
augmented  y  and  the  swarm  departed.^'  A  certain  degree  of  tumult 
commenees  as  toon  as  tbe  young  qoeens  are  hatched,  and  begin  to 
traverse  the  hive :  the  agitation  soon  pervades  the  whole  bees;  and 
such  a  ferment  then  rages^  that  M.  Hober  hat  often  obterved  tbe 
theratometcr  in  the  hive  to  rise  tuddenly  from  about  93^  to  above 
104^ :  thia  safibcating  heat  he  considera  at  one  ci  the  meant  em* 
picked  by  nature  for  urging  the  bees  to  go  oflTin  swarmt.  In  warei 
weather,  one  strong  hive  has  been  known  to  send  off  ft>iir  swarmt 
in  eif  btaen  days. 

4thly»  *'  The  young  queent  conducting  swarms  fipom  their  nathre 
hive  are*still  in  a  virgin  state.* '  The  day  after  being  settled  In  their 
new  abode,  they  generally  set  out  in  quest  of  tbe  males,  and  tbia 
it  UBuaHy  the  fifth  day  of  their  existence  at  queens.  Old  queent 
Conducting  the  first  swarmt,  require  no  renewal  of  their  intercourse 
with  the  male,  a  tingle  interview  being  suflknent  to  fecundate  aH  the 
eggt  that  a  qneen  will  toy  fsr  at  least  two  3rear8»  This  is  considered 
by  Mr.  Bonner  at  quite  an  incredible  circuntstance ;  intomwch  that 
he  remarks,  either  in  a  sarcastic  or  in  a  very  innocent  style,  that  if 
a  queen  bee  **  should  continue  for  seven  or  eight  months  with  about 
\2fi00  impregnated  eggs  in  >her  ovarium,  it  certainly  would  make 
her  appear  very  large !"    Tbe  worthy  bce^mafiter  seems  t&  have^ 
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fancied  tbsbt  an  egg  couU  not  be  fcctincUted  tiH  it  were  of  the  full 
sUejaiHl  ready  for  exclusion.  It  is  a  faei^  however^  atcertained 
beyond  controversy  by  M.  Hubert,  that  '^  a  aingk  copulation  is  snU 
ficient  to  impregnate  the  whole  of  the  egg»  that  a  queen  will  Jay  in 
the  course  of  at  least  two  years.  I  have  even  reasan  to  think,''  be* 
addii,  "  that  a  single  copulation  wiH  impregnate  all  the  eggs  that  she 
will  lay  during  her  nhele  life;  but  I  want  absolute  proof  for  more 
than  two  years.*' 

On  the  wonderful  instinct  of  bees  M.  Huber  is  duly  cautious*  He 
resolves  all  into  what  Skakespeave  calls  a  ''  ruling  nature;**  and 
diaapprovea  both  of  Eteaumur  for  ascribing  wisdom  and  forest^rt  to 
tbeOB^  and  of  Bu0bn  for  considering  them  as  mere  automata. 

The  instinct  of  sucb  qufieas  as  lay  only  the  eggs  of  drones^  or 
wboae  feeundatioo  ha&  been  retarded,  stems  to  be  impaired :  they 
shew  no  antipathy  to  royal  cells^  but  pass  quietly  over  them  with* 
oiA  indicating  any  eoMtion^  while  other  queens  exhibit  the  greatest 
enmity  against  those  of  their  own  sex  that  are  in  the  nymphine  staler 
Swammerdam  had  asserted,  that  if  the  wings  of  queens-  be  cut,  they 
are  rendered  sterile.  This  appeared  rather  atraage  and  improbaUe. 
M.  Huber  accardin^y  ibund»  that  the  cutting  of  the  wings  of  ii^ 
pregnated  queens  prodnced  no  efiect  oathcm-;  and  heconohtdca, 
certainly  with  great  probability,  that  Swammerdam  bad  cut  the 
wings  of  virgin  queens,  who  had  not  therefore  been  able  toaedc  the 
malea  in  the  air,  and  so  remained  barren.  The  amputation  nf  one 
anienna,  M.  Hubor  found,  had  no  bad  efi^ct  on  a  queen ;  but  when 
dq^rived  of  both,  she  was  much  deranged :  she  dropped  her  eggs  at 
random;  and  when  the  bees  fed  her,  she  often  missed  her  aim  in 
attempting  to  catch  held  of  the  morsel  they  presented  to  her.  M. 
Huber  placed  two  queena  deprived  of  the  antennas  in  the  same  hive  i 
the  loss  of  their  feelers  seemed  to  have  put  an  eud  to  their  natural 
animositf^;  they  pasted  and  repassed  each  other  without  taking  the 
least  notice.  Both  of  them  constantly  endeavoured  to  leave  the 
hive.  M.  Huber  declares,  that  he  cannot  say  whether  the  antennas 
belbeorganof  touch  or  of  smell;  but  be  suggests  that  they  may 
probably  fulfil  both  functions  at  once.  It  seems  fully  as  possible 
that  they  are  the  instruments  of  a  peculiar  sense,  of  the  nature 
of  which  we  have  no  conception,  and  for  which,  consequently,  we 
have  no  name. 

We  have  already  hinted  that  M.  Huberts  leaf-hive  might  be  em- 
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ployed  whh  advantage  bj  practical  men.  It  is  wdl  ealcotated,  (or 
example,  for  producing  artificial  swarms,  on  tlie  principle  of  Scbi* 
racfa's  discovery.  "  In  the  leaf-hive,"  says  be,  «*  we  can  see  whc- 
tber  the  population  be  Hifficient  to  admit  of  division, — if  tbe  brood 
be  of  proper  age, — if  males  exist,  or  be  ready  to  be  produced  for 
kopregnating  the  young  queen."  By  means  of  it,  also,  bees  anay 
be  induced  to  work  much  more  in  wax  than  they  would  naturally 
do.  **  Here,"  continues  M.  Huber,  *'  I  am  led  to  what  I  believe 
ia  a  new  observation.  While  naturalists  have  directed  our  admira- 
tion to  the  parallel  positions  of  the  combs,  they  have  overlooked 
another  trait  in  the  industry  of  bees,  namely^  the  equal  distance 
uniformly  between  them.  On  measuring  the  interval  separating 
tile  oombs,  it  will  generally  be  found  about  four  lines.  Were  they 
too  distant,  it  is  very  evident  the  bees  would  be  much  dispersed^ 
and  unable  to  communicate  their  heal  reciprocally ;  whence  the 
brood  would  not  be  exposed  to  sufficient  warmth.  Were  the  combs 
too  close,  on  the  contrary,  the  bees  could  not  freely  traverse  the  in- 
tervals, and  the  work  of  the  hive  would  sufier*."  This  instinct  being 
adnitied,  it  is  evident  that  bees  may  be  induced  to  construct  new 
combs,  by  merely  separating  those  already  built  so  fu  asunder  ^t 
they  may  have  room  to  build  others  in  the  interval. 

The  cause  of  the  bees,  which  has  been  so  doquently  and  pathe- 
tically pleaded  by  the  Poet  of  the  Seasons,  is  supported  by  M.  Hn« 
ber  on  a  principle  more  intdligible  perhaps,  and  more  persuasive, 
to  most  country  bee-masters,  viz.  interest.  He  depre^es  the  de- 
struction of  bees,  and  recommends  to  the  cultivator  to  be  content 
with  a  reasonable  share  of  the  weidth  of  the  hive;  arguing  very 
justly,  we  believe,  that  a  little  taken  from  each  of  a  number  of  hives^ 
is  ultimately  much  more  profitable  than  a  greater  quanti^  obtained 
by  the  total  destruction  of  a  few. 

IPkU.  Tram.  J.  Hunter.  Show.  Bamer.  Huber.  Pan^ 
tohgia.  Edin,Rev. 

•  NottveUet  Obaerfatioiit  tor  ks  Abcil1«t,   psr  FkmiiOMt  Habcr.    jtfawifl 
pratique  de  U  Coltiire  det  AbeiUcs.— Histoife  Nstorelle  de  la  Beine  dei  Ab«Ukt.^— 
New  Flan  for  speedily  increasing  the  nomber  of  Bees^  &€•  by  James  Boimer. 
Edinburgh  Re?iew,  No.  zziL  p.  319. 
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SSGTION   XIV. 

Common  Ant. 

It  is  to  the  minute  and  indefttigable  attention  of  the  yoong:er 
Huber  (son  of  the  preceding)  that  we  know  any  things  of  the  actual 
history  of  this  curious  and  extraordinary  insect.    We  shaH  extract 
his  history,  as  we  meet  with  it  In  an  abddged  form  in  the  article  ' 
Zoology,  of  the  Paatotogia. 

The  industry  and  actinty  of  ants  bad  attracted  much  nottee 
from  the  ancienu;  but  in  the  mixture  of  truth  andfkhk  which 
compose  the  accounts  of  PNny  atid  of  Aristotle,  we  find  the  er«> 
rbrs  greatly  preponderating;  and  even  the  writings  of  modem  na* 
turalists  contain  a  multitude  of  vague  assertions,  unsupported  by 
observatkms.  By  some  their  sagacity  has  been  greatly  exagge* 
rated,  and  by  others  as  unwarrantably  depreciated.  Leuwen- 
hoeck  rectified  many  of  the  errors,  and  was  the  first  who  accurately 
distinguished  the  larves  fVom  the  eggs.  Swammerdam  fbllowed 
them,  with  stiH  greater  minuteness,  in  aU  their  transformations  J 
and  Linnaeus  made  us  acquainted  with  several  curl6us  particular^ 
respecting  ttiese  insects  in  the  state'  of  fly,  which  we  shaU  after- 
wards have  occasion  to  notice.  The  labours  of  Geoffi'oy,  De  Oeeri 
Bonnett  and  Latreille,  have  added  numerous  fkcts  on  the  economy  of 
antiTy  but  stin  left  many  important  questions  undecided,  to  which 
the  more  successftil  eiR>rts  of  M.  Huber  have  now  given  a  satls^ 
fkctory  solution.  In  his  account  of  the  external  characters  of  the 
species,  which  forms  the  introduction  to  his  work,  he  avails  himself 
principally  of  the  descriptions  and  method  of  Latreitle.  He  agrees 
with  him  in.  ascribing  to  them  a  tongue,  an  organ  which  iPabricius 
had  supposed  them  not  possessed  of.  This  tongue  is  spoon-shaped ; 
and  by  means  of  it^  the  insect,  according  to  M.  Huber,  is  ietiabled 
to  lap  up  fluids  with  the  greatest  facility.  He  has  discovered  W> 
less  than  twenty-three  species  indigenous  in  Switzerlasd;  but  die 
particulars  he  has  given  us  relate  to  a  few  of  these  only. 

Ants  present  us  with  many  striking  analogies  with  bees;  as  in 
them,  we  may  in  each  species  distinguish  three  modifications  of 
sex,  namely;  the  males,  the  fimaUs,  and  the  neuters,  or  labourers ; 
the  latter  being  with  respect  to  sex,  in  the  same  condition  as  the 
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working  be^;  ihat  is^  they  are  females  in  whom  the  -generative 
organs  are  not  developed,  and  who  of  course  are  barren.  In  each 
hive  of  bees,  however,  there  is  but  one  queen ;  whereas  a  great 
number  of  queens,  or  female  ants,  are  met  with,  living  in  the  ut- 
most harmony  in  the  same  nest*  It  appears,  that  any  of  the  larves 
of  the  labouring  ^l^ss  of  bees  may  be  raised  to  the  rank  of  queen ; 
th^t  is,  may  acquire  a  development  of  organs  by  a  particular  mode 
of  feeding.  Whether  the  sao^e  circumstance  obtains,  with  respect 
to  the  female  ant,  has  not  yet  been  ascertained,  and  is  a  question 
which  lyir.  Huberts  future,  researches  will  probably  enable  him  to 
detei;mioe.  The  various  toils  which  contribute  to  the  welfare  of 
therepublicy  are.CQnfided>  in  both  communities,  to  the  labourers, 
who  act  as  the  architects  of  the  city,  as  the  sddiers  of  the  garrison, 
and  as  the  nurses  and  guardians  of  the  rising  generation ;  while  the 
other  classes  have  no  other  duti^  to  perform  than  those  of  furnish- 
ing recruits  to  the  colony^ 

,  The  ditiferent  species  of  ants,  like  the  nations  of  our  own  species, 
^re  distingujished  from  each  other  by, great  diversities  of  manners. 
Xhis  is  strikingly  shown  in  the  variety  of  modes  in  which  they 
construct  their  habitations.  Some  employ  merely  earth  as  the  ma- 
terial; some  collect  for  the  same  purpose  fragments  of  leaves,  of 
bark«  or  of  straw ;  others  use  nothing  but  finely  pulverised  portions 
of  decayed  wood. .  The  solid  substance  of  trees  is  excavated  by 
another  species  into  numerous  apartments,  having  regular  commu- 
nications with  one  another.  Various  other  modifications  may  be 
observed  in  the  architecture  of  the  difierent  species.  .  The  most 
perfect  specimeqs  of  workmanship  are  generally  exhibited  by  the 
smaller  ants.  The  brown  ant  (fourmi  brune)  is  particularly  re- 
markable among  the  masonic  tribes.  Their  nests  are  formed  of 
paraUel  or  concentric  stories,  each  four  or  five  lines  in  height; 
the  partitions  beii^g  about  half  a  line  in  thickness,  and  built  of  such 
fine  material  that  the  interior  appears  perfectly  smooth.  On  ex- 
amining each  of  these  stories.  We  discover  chambers  of  difierent 
sizes,  having  long  galleries  of  communication.  The  ceilings  of  the 
larger  spaces  are  supported  by  small  pillars,  sometimes  by  slender 
walls,  and  in  other  cases  by  arches.  Some  cells  have  but  a  sii^gle 
entrance;  others  have  passages,  which  open  from  the  story  uo- 
derneaUi.  In  other  parts,  still  larger  central  spaces,  or  halls,  are 
met  with,  in  which  a  great  number  of  passages  terminate,  like  the 
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streets  dnd  avertueft  to  a  market-place.    The  whdq  nest  ofteo  eoiH 
tains  twenty  of  these  storiea,  above  the  level  of  the  ground,  and  at 
least  as  many  below  it.    The  use  of  this  numeroua  series  of  roooM 
will  appear  in  the  sequel.    The  surface  of  the  neat  is  covertid  wilb 
a  thicker  wall,  and  has  several  doors  admitUngi^  in  the  day-time^ 
Oee  ingress  and  egress.    This  Sfiecies  of  ant  is.  unable  to  bear  much 
heat.    During  the  day,  therefore,  and  particularly  when  the  sun 
shines,  their  doors  are  closed;  and  they  either  keep  at  home,  or^ 
venture  out  only  through  the  subterraneous  passages.    When  the 
dew  has  given  freshness  to  the  nest»  and  softened  the  earthy  mate* 
rials  on  its  surface,  they  begin  to  make  their  appearance  above 
ground.    On  the  first  sliower  of  rain  that  occurs,  the  whole  swarm 
are  apprised  of  it,  and  immediately  resume  tbeir  architectural  la^ 
hours.     While  some  are  engaged  in  moving  the  earth  below,  others 
are  employed  in  building  an  additional  story  on  the  top;  the  ma* 
sons  making  use  of  the  materials  furnished  by  the  miners.    The 
plan  of  the  ceUs  and  partitions  is  first  traced  in  relief  on  the  walls, 
which  ar^  seen  gradually  to  rise,  leaving  empty  spaces  betwieei^ 
them.    The  beginnings  of  pillars  indicate  the  situation  of  the  future 
haHs;  and  the  rising  partitions  show  the  form  of  the  intended  pas- 
sages.   Upon  the  plan  thus  traced,  they  continue  buikling|  till 
they  have  arrived  at  a  sufficient  elevation.    Masses  of  moistened 
earth  are  then  applied  at  right  angles  to  the  tops  of  the  walisi  oa 
each  side,  and  continued  in  a  horizontal  direction  till  they  jmeet  in 
the  middle.    The  ceilings  of  the  larger  chambers  are  completed  in 
the  same  manner;  the  workers  beginning  from  the  angle  of  the 
walls,  and  from  the  tops  of  the  pillars  which  have  been  raised  in  the 
centre.    The  largest  of  these  chambers,  which  might  fast  .compared 
to  the  town-hall,  ,and  is  frequently  more  than  two  inches  in  diame- 
ter, is  completed  with  apparently  as  much  ease  as  the  rest.    This 
busy  crowd  of  masons  arriving  in  every  direction,  laden  with  mil* 
teriab  for  the  buikling,  hastening  to  avail  themselves  of  the  rain  to 
carry  on  their  work,  and  yet  observing  the  most  perfect  order  in 
their  operations,  must  present  the  most  interesting  and  amusing 
•pectade.    They  raise  a  single  story  in  about  seven  or  eight  hours, 
forming  a  general  roof  as  a  covering  to  the  whole;  and  they  goim, 
adding  other  stories,  so  long  as  the  rain  afibrds  them  the  facility  of 
moulding  the  materials.    When  the  rain  ceases,  and  is  succeeded 
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bj  a  drying  wind,  before  they  bsive  completed  their  work,  the 
esrtli  ceasing  lo  adhere  tog^er,  and  crumbling  into  powder, 
fhMtratea  all  their  laboor»;  as  soon  as  they  find  this  to  be  the  case^ 
thtjy  with  one  accord,  set  about  destroying  the  cells  which  they 
have  begun,  but  had  not  been  able  to  cover  in,  and  distribute  the 
materials  over  tlie  upper  story  of  what  they  had  completed. 
Under  these  circumstances,  M.  Haber  succeeded  in  getting  them 
dto  resume  tbeit  task  by  means  of  an  artificial  shower. 

ki  tracing  the  design  of  the  cells  and  galleries,  each  ant  appears 
to  follow  its  own  fancy.  A  want  of  accordance  must  therefore 
frequently  take  place  at  the  point  where  their  works  join ;  but  they 
never  appear  to  be  embarrassed  by  any  difficulties  of  this  kind. 
An  instance  is  related,  in  which  two  opposite  walls  were  made  of 
sQch  difiereot  elevations,  that  the  ceiling  of  one,  if  continued, 
woofd  not  have  reached  above  halfway  of  the  height  of  the  other. 
Aa  experienced  ant  arriving  at  the  spot,  seemed  struck  with  the 
defects  and  immediately  destroyed  the  lower  ceiling,  built  up  the 
wiH  to'tbe  proper  height,  and  formed  a  new  ceiling  with  the  ma< 
terial  of  the  former. 

Nature,  in  providing  the  male  and  female  ants  with  wings,  must 
evidently  have  designed  them  for  migration  to  distant  abodes, 
whttre  they  might  become  the  founders  of  new  colonies.  Arrived 
at  the  period  of  maturity,  and  furnished  with  perfect  instruments 
of  ffight,  they  wait  only  till  the  warmth  of  the  atmosphere  is  suffi- 
ciently gsenial ;  and  do  not  quit  their  nests  till  the  temperature  has 
risen  to  above  67^  of  Fahrenheit.  Busy  swarms  of  these  winged 
.insects  are  then  seen  to  issue  from  the  nest,  and  to  cover  the  neigh* 
houring  plants,  expanding  their  wings,  which  reflect  the  sun's  rays 
in  a  thousand  brilliant  colours.  They  are  escorted  in  aU  their 
sleps  by  the  labourers,  who  appear  towatdi  them  with  peculiar  soli- 
citude, frequently  offering  them  food«  and  caressing  \hem  with  their 
antennae.  At  length  they  leave  their  attendants,  and  commence 
their  flight,  few  bemg  destined  ever  to  return  to  the  spot  that  gave 
them  4)irth«  The  act  of  fecundation  is  generally,  performed  during 
their  flight.  The  males,,  having  fulfilled  the  purpose  of  nature,  are 
now  useless  members  of  the  society :  it  does  not  however  iq>pear 
that  they  are  ever  massacred  by  the  labourers,  as  is  the  case  with 
drones;  but  they  are  left  to  perish  for  want  of  sustenance;  being 
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unprovided  with  the  metns  of  procuring  it  for  them^lves,  and  be* 
ing  separated  from  those  bjr  whose  bounty  they  bad  hitherto  been 
fed.  The  females,  vrhen  impregnated,  seek  proper  habitations^ 
where,  as  will  afterwards  appear,  they  lay  the  foundations  of  new 
republios. 

All  the  impregnated  females  howeter  are  not  IcM,  in  this  way^ 
to  the  parent  state :  many  are  detained  by  the  labourers  before  they 
can  take  their  flight,  and  few  are  impregnated  in  the  riest  itself. 
The  labourers  are  every  where  lying  in  wak  fbr  them,  and  foreiUy 
seize  them  wherever  they  are  to  be  found ;  they  immediately  deprive 
them  of  their  wings,  aiid  drag  them  to  the  nest.  Here  they  are 
l«pt  close  prisoner  for  several  days :  their  keepers  watchhig  theoi 
with  the  greatest  assiduity,  but  carefuHy  supplying  them  with  jiou* 
rishment,  aAd  conveying  them  to  situations  where  the  temperatiife 
is  the  most  grateful. 

The  eggs>  when  first  deposited,  are  very  small,  white,  opaque, 
and  of  a  cylindrical  form.  The  labourer^  to  wbooi  the  care  of 
hatching  them  is  confided,  never  quit  them  for  a  moment,  but  keep 
them  in  a  state  of  moisture,  by  licking  them  continually  with  their 
tongues,  or  passing  them  through  their  mouths.  M.  Huber  has 
clearly  proved  that  the  eggs  acquire  a  considerable  increase  of  sise 
during  this  period ;  and  that  at  length  they  become  nearly  transpa- 
rent, and  much  distended,  and  resemble  in  form  the  larve  that  h 
about  to  be  excluded.  A  similar  growth  had  already  been  noticed 
by  Reaumur  in  the  eggs  of  the  gall  insect,  and  by  Vallisneri  in  those 
of  some  species  of  fly.  At  the  end  of  a  fortnight  the  larve  comes 
forth ;  it  is  then  perfectly  transparent,  consists  only  of  a  head  and 
rings,  without  even  the  rudimenu  of  feet  or  antenns.  In  this  state 
it  is  likewise  completely  dependent  on  the  labourers  for  iu  support: 
their  food  is  altogether  liquid ;  and  their  nurses  alk)W  Uiem  to  take 
it  out  of  their  mouths,  without  its  appearing  to  have  Undergone  any 
preparation.  .  The  following  passage  will  give  some  idea  of  the  care 
with  which  they  are  reared. 

In  their  passage  to  the  sUte  of  perfect  insecte  they  still  require 
the  fostering  care  of  their  guai^ians,  and  would  be  unable,  without 
their  help,  to  extricate  themselves  from  their  inclosure.  In  these 
cfibru  for  their  deliverance  the  labourers  display  surprising  patience 
and  ingenuity  5  and  a  lively  picture  is  given  of  the  scene  that  the 
interior  of  the  nest  presents  to  the  specUtor,  while  the  whole  soci- 
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ety  of  iabourert  arc  actually  employed  in  emancipating  the  young 
from  their  fetters^  and  anticipating  aH  tb^ir  wants  tiH  they  .ate  able 
to  provide  for  themselves.  They  still  watch  and  follow  them  for 
many  days,  teaching  them  the  ways  and  labyrinths  of  their  habita* 
tion,  and  supplying  them  abundantly  with  food.  They  assist  the 
males  and  females  in  expanding  their  wings,  which  would  otherwise 
remain  folded ;  and,  whenever  they  wander  to  too  great  a  dbtanoe« 
conduct  theni  back  in  safety :  and  they  continue  these  offices  tiM  tfae 
season  of  their  migration  is  arrived. 

The  fecundated  females  that  escape  detention,  and  quit  for  ever 
after  the  paternal  roof,  ti6  sooner  alight  upon  a  spot  where  any 
looee  earth  is  to  be  met  with^  than  they  set  about  forming  a  habita« 
tion.  The  first  step  they  take  is  to  cut  off  their  own  wings^  for 
which  they  have  no  longer  any  use  t  and  it  is  extremely  curious 
that  they  never  perform  this  operation  till  they  find  a  situation 
that  promises  to  afibrd  them  an  asylum.  Having  now  no  labourers 
to  work  for  them,  they  perform  all  the  household  duties  themselves. 
Like  the  mothers  of  other  animals,  they  are  indefatigable  in  their 
attention  to  their  ofispring.  Thus  the  same  ihdividua],  which, 
when  surrounded  at  home  by  those  who  minister  to  all  her  wants, 
and  relieve  her  from  exertion,  wopM  have  reposed  in  indolence^ 
and  been  quite  careless  of  her  young,  acquires  new  powers  from 
necessity,  and  fulfils  the  intention  of  nature  in  the  formation  of 
new  republics.  It  is  impossible  to  produce  a  more  striking  example 
of  variation  in  the  character  of  animals,  produced  by  a  change 
of  external  circumstances. 

Our  attention  shall  next  be  directed  to  the  way  in  which  anU 
procurtf  the  means  of  subsistence ;  and  the  views  that  have  been 
opened  to  us  by  M.  Hubier  on  Mi  aodject  are  among  the  most  cu- 
rious of  any  he  has  disclosed.  It  is  here,  indeed,  that  the  pnndpal 
errors  have  beep  committed,  by  those  who  have  hitherto  pre- 
tended to  instruct  us  as  to  the  economy  of  these  insects.  The 
collections  of  larve  were  long  mistaken  for  magazines  of  com  and 
other  food,  which  it  was  suptposed  the  ants  deposited  in  granaries, 
as  provisions  for  Winter  cbnsumption..  But  the  truth  is,  that  they 
are  almost  wholly  carnivorous,  and  corn  is  certainly  not  an  article 
on  which  they  feed  :  they  are  total  strangers  to  the  art  of  hoard- 
ing, and  none  of  their  cells  are  constructed  with  this  view.  The 
ant8>  whose  occupations  confine  them  at  home,  depend  for  their 
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food  on  l6e  laboorers,  who  fortge  for  th^  wb^te  society,  and  bring 
to  the  nest  small  insects,  ot  portions  of  any  animal  substances  that 
may  foil  hi  their  way.  When,  the  game  is  too  bulky  to  be  easily- 
transported,  they  fill  themselves  with  nourishmenti  the^  greater 
part  of  which  they  disgorge  on  their  return,  for  the  benefit  of  those 
that  are  hungry.  This  nutritious  fluid  they  reuin  unchanged  for 
a  considerable  time>  when  prevented  from  imparting  it  ta  their  com- 
panions. 

The  food  which  they  appear  to  relish  above  all  other  is  an  exu* 
dation  from  the  bodies  of  several  species  of  aphis,  insects  which 
abound  on  the  plants  in  the  vicinity  of  ant-hills.  This  species  of 
honey  is  absOTbed  with  great  avidity  by  the  ants,  and  apparently 
without  the  least  detriment  to  the  insect  that  yields  it  This  fact 
had  already  been  noticed  by  Boissier  de  Sauvages ;  but  several 
very  interesting  particulars,  as  to  the  mode  in  which  this  excretion 
is  procured,  have  been  brought  to  light  by  M^  Huber.  He  informs 
us;  that  the  liquor  is  voluntarily  given  out  by  the  aphis,  when 
s^cited  to  do  so  by  the  ant,  who,  for  that  purpose,  strikes  it 
gently,  but  repeatedly,  with  its  antennas,  using  the  same  motiona 
as  it  does  when  caressing  its  young.  He  is  led  to  believe  from  ob-  ' 
servation,  that  the  aphis  retains  this  liquor  for  a  long  time,  when 
the  ants  are  not  at  hand  to  receive  it.  A  single  aphis  is  sufficient 
to  supply  in  \h\»  way  many  ants  with  a  plentifol  meal.  Even  those 
among  them  who  had  acquired  wings,  and  could  therefore  have 
easily  escaped  from  the  ants,  if  they  had  been  so  disposed,  yielded 
this  honey  as  freely  as  the  others,  and  with  as  little  appearance  of 
fear  or  constraint. 

Most  insects  become  torpid  when  their  temperature  is  much  re- 
duced. When  it  approaches  the  freezing  point,  they  fall  into  a 
deep  lethargy,  and  in  that  state  require  no  food.  Ants  present  a 
remarkable  exception  to  this  rule ;  for  they  are  not  benumbed  till 
the  thermometer  has  sunk  to  7(P  of  Fahrenheit,  or  five  degrees  below 
the  freezing  point.  They  therefore  have  need  of  a  supply  of  pro- 
visions during  the  greater  part  of  the  winter ;  ahhough  it  is  true 
that  they  are  satisfied  with  much  less  than  in  summer.  Their  . 
principal  resource,  however,  under  these  circumstances,  is  still 
the  same,  namely,  the  honey  of  the  aphis ;  which  natural  secretion 
appears  to  be  expressly  designed  for  the  subsistence  of  ants.  What 
confirms  this  view  of  the  intentions  of  nature  i$,  that  the  aphis  be- 
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cmnes  torpMl  at  ptedaely  the  Mune  temperntwre  «»  tbs  aot ;  a 
eoincideitoe  which  k  is  hvdly  poMibl^  t^  aUribut^  to  jnere/chanoe. 
The  wiiiter  haanU  of  the  apbit,  wbioh  are  chiefly  tiie  leooU  of  tfe«t 
and  shruht,  are  well  known  to  their  piimiett;  aod  nrbeo  the  cold 
is  not  exeeMive,  tbey  regularly  go  ovt  to  icek  Ibeir  acantoged 
sopply  from  these  insects.  Some  species  of  ants .  bare  ereo  s«ffi* 
cteol  foresight  to  obviate  the  necessity  of  these  journeys;  they, 
bring  these  animaU  to  their  own  nests^  where  tbey  lodge  tbew  near 
the  vegeti^les  en  which  Ibey  feed,  whik  the  domestic  ants  pnetent 
them  from,  stirring  out,  goarding  them  with  great  care,  and  de* 
fending  them  with  as  much  zeal  as  they  do  tberr  own  yoMigr 

But  their  sagacity  goes  even  much  further  ihao  what  is  here  re> 
lated.  They  collect  the  eggs  of  the  aptus,  ihay  superintend  ibeir 
hatchings,  continually  moisteni«g  them  with  their  tonguCr  and  pre* 
serving  them  till  the  proper  season  for  their  eidasion,  a^Aio  • 
word,  bestow  on  them  all  the  attention  whid)  tbey  give  to  the  eggs 
of  their  own  species.  When  distiurbed  by  an  intruder^  they  carry 
•(f  these  eggs  in  great  baste  to  a  plape  of  safety,  Di&rent  speci«i 
of  aphis  are  to  be  found  in  the  same  nest :  several  kinds  of  gall 
insects,  and  also  of  kermes  serve  the  same  purposes  to  the  ants  as 
.  the  aphis,  afibrdiag  th^  in  like  manner  juices  possessed  of  nutri- 
tious qualities.  AU  these  live  in  perfect  harmony  with  their  maa^ 
ters,  who  so  far  from  oflfering  them  any  molestatioo»  defend  them 
with  courage  against  the  ants  of  other  societies  who  m\ghi  attempt 
to  purloin  them.  That  the  ants  have  some  notion  of  property  in 
these  insects,  would  appear  from  their  occasionally  having  oitablish- 
ments  for  these  aphises  at  a  distance  from  their  city,  in  fortified  , 
buildings,  which  they  construct  for  this  purpose  alone,  in  places 
where  they  are  secure  from  invasion.  Here  the  aphises  are  coa^ 
fined  as  cows  in  a  dairy,  to  supply  the  wants  of  the  metropolis. 

Our  author  has  been  at  great  pains  to  ascertain  by  what  means 
these  insects  are  enabled  to  co-operate  in  the  execution  of  these 
and  other  designs ;  a  co*operation  which  is  inexplicable,  except  on 
the  supposition  that  they  possess  a  species  of  lai^age,  by  which 
the  intentions  of  individuals  are  imparted  to  one  another,  and  to 
the  community  at  large.  The  particular  means  apparently  used 
for  this  purpose  are  detailed  in  many  parts  of  the  work ;  and  it 
mi^ht,  we  conceive^  have  been  instructive  to  bare  brought  io0ether» 
in  a  distinct  chapter,  all  the  facts  that  bore  upon  this  iotereat- 
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ifl^queAien.  lidou  wA,  appear  Ibat  ants  are  capable  of  emit- 
ing  Mma^  ao  at  ta  e«BinuDicale  at  a  distanoe.  The  aenee  of  touck 
ia  with  them  the  prtncipd  medium  of  conveykig  tmpresaioDs  to  one 
anoilKr.  Same  of  Uiefle  impreMiooa  arc  commiiBieated  by  the  one 
atriking  its  head  agabMt  the  cortelei  of  the  other ;  others  by  bring- 
ing their  roaadibka  in  contact.  '  The  former  i»  the  signal  of 
danger )  which  is  spread  with  aatookhinff  qutekoess  through  the 
whole  society.  Dwing  the  night,  aa  weU  as  at  other  times,  senttnelB 
are  stationed  on  die  outside  of  their  habitiAions,  who  on  the  ap* 
preach  of  danger  snddenly  descend  into  the  midstof  the  tribe,  and 
spread  the  alarm  on,  cfiery  side ;  the  whole  are  soon  apprised  of 
the  danger;  and  whUe  the  greater  nttmber  rosh-  forward  to  repel 
it,  with  every  exproBsion  of  displcaaore  and  of  rage,  the  reat#  that 
are  attendii^  the  eggs  and  larves,  bastai  with  tbetr  charge  to  phKes- 
of  greater*  seonrity.  The  males  and  females,  on  the  other  hand, 
on  being  warned  of  the  approaching  combat,  in  whidi  they  feci 
themselves  incapaUe  of  bearing  an  active  part,  fly  for  shelter  to  the 
most  retired  places  in  the  vicinity. 

Bonoctt  had  iasagiitcd,  that  in  their  journeys  ants  directed  their 
course  chiefly  by  the  scent  remaining  in  the  track  which  tb^  had 
before  pasaed*  But  it  appears  that  they  have  various  other  meana 
of  finding  their  way ;  and  must  depend  principally  on  the  sensea 
of  sight  and  of  tauoh,  aided  by  the  memory  of  local  circumstances* 
If  they  should  meet  with  annoyance  in  their  nest,  or  from  any 
other  cause  flud  it  inconvenient  to  remain,  they  endeavour  to 
find  some  other  spot  to  which  they  may  remove;  and,  for  thia 
purpose,  the  labourers  scatter  themselves  abroM,  and  reconnoitre 
in  every  direction.  The  ant  who  has  the  good  fortune  to  discover 
a  convenient  situation,  returns  immediately  home,  and  by  certain 
gestural  acquaints  her  comrades  with  her  success,  and  points  out 
the  direction  of  the  place  she  has  chosen.  The  migrations  of  the 
follow  ants  (faurmii  foMVoa)  are  conducted  in  a  very  singular 
manner.  The  guide  carries  another  ant  in  her  mouth,  to  the 
place  In  which  she  intends  the  colony  to  remove.  Both  then  re- 
turn, and  each  taking  up  another  ant,  bring  them,  in  a  similar 
manner,  to  the  new  settlement.  These,  when  instructed  in, the 
way,  return  and  fetdi  others;  and  this  process  is  continued  by 
all  the  guides,  their  numbers  increasing  in  rapid  progression  ttH  the 
whole  has  been  transported  to  the  new  place  of  abode. 
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It  is  ifnpomble  to  coDtemplate  the  acttont  of  auch  loiniile  be- 
ings/ to  whom  not  only  all  the  {terental  afl^ions  subsist  in  as 
full  force  as  in  the  larger  animals^  but  the  sociri  sjrmpatliies  also 
prevail  in  d  much  more  extraorcHHiLi^  degree,  without  feelings  of 
wonder  ihd  admiration.  The  zeal  with  which  the  bee  will  derote 
its  life  to  the  sernce  of  the  community  of  w4ilch  it  forms  a  part, 
has  long  been  known ;  but  the  ant  is  not  inferior  to  the  bee,  either 
in  courage  or  in  patriotism;  and  moreover,  bears  testimony,  by 
unequivocal  actions,  of  a  degree  of  tenderness  and  afiection,  which 
We  can  hardly  bring  ourselves  to  conceive  could  animate  a  beio^ 
of  a  condition  so  apparently  inferior.  LatneiUe,  in  the  course  of 
bis  experiments^  had  deprived  some  ants  of  their  antennsB :  their 
distress  was  no  doubt  perceived  and  Shared  by  their  companions, 
who  caused  a  transparent  liquor>  which  probably  possessed  some 
healing  properties,  to  flow  from  their  own  mouths,  and  with  this 
they  anoint^  the  wounds  of  the  su£^rers.  Many  traits  of  their 
fondness,  and  tender  care  of.  their  females,  were  witnessed  by  the 
author ;  they  give  the  most  remariuiUe  proof  of  the  permanence  of 
their  afiection  when  any  of  the  impregnated  females  happen  to  die; 
in  which  case,  five  or  nx  of  her  attendants  remain  with  her  for 
many  days,  licking  and  caressing  the  body  without  inlermisBion, 
as  if  they  hoped  to  recal  her  to  life  by  their  caresses.  Many 
anecdotes  are  rdated  by  M.  Ruber  of  their  readiness  to  asnat  one 
another,  and  of  their  manifesting  a  desire  that  their  oompanioos 
should  participate  in  the  advantages  and  ei^oymetits  that  occurred 
to  themselves. 

While  ants  thus  enjoy  all  the  advantage  of  a  state  of  civiliaa* 
tion,  they  are  not  exempt  from  the  passions  that  disturb  domestic 
peace,  and  the  evils  that  interrupt  the  harmony  of  social  life.  Can 
it  be  that  war,  with  its  attendant  calamities,  is  the  necessary  con- 
comitant of  society  ;  and  must  it  also  be  the  scourge  of  communi- 
ties  among  insects,  as  well  as  among  beings  who  pride  themselves 
in  such  superior  endowments  ?  It  is  but  too  true  that  the  history  of 
ants  aflfords  no  exception  to  this  apparent  connexion  of  things. 
The  almost  Utopian  picture  of  a  republic,  which  the  preceding 
accounts  exhibit,  is  deformed  by  features  of  ferocity  which  blend 
themselves  with  the  estimable  qualities  we  have  described.  In  the 
hostilities  of  animals  we  generally  find  a  mixture  of  stratagem  and 
of  force ;  and  they  consist  almost  wholly  in  occasiokial  struggiea 
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between  iiidividuais  who  prey  upcrti  oue  aQoiber.  Bui  the  modea 
of  warfare  pursued  by  anU  »  of  a  totaUy  diflbreot  character* 
Their  aggressidis  are  made  by  latge  armies;  and  their  battles  are 
general  enga^ments  between  contending  nations.  The  wars  they 
wage  are  always  open  and  direct,  apd  exhibit  no|^  of  the  arts  of 
deceit ;  their  i^>evaiiotts  are  cond«cted  on  a  scale  of  magnitude 
that  is  astonishing.:  The  labourers,  and  the  females  are  the  only 
ants  ihat  engage  in  these  conflicts.  Some  species  are  provided 
with  stings;  others  employ  their  jaws  in  the  infliction  of  wounds^ 
and  apply  to  the  bitten  part  a  drop  of  acid  fluids  which  is  se- 
creted for  this  purpoaei  Th^ir  Combined  attacks  upon  various 
insects,  even  of  considerable  size,  are  weU  known*  In  hot  cli- 
mates they  extend  their  hostilities  to  the  smaller  quadrupeds,  such 
as  rats  ;  and>  in  some  countries^  become  formidable  even  to  man* 
But  the  greatest  enemy  to  the  ant  is  the  ant  itself.  The  lesser  are 
frequently  enabled,  by  their  courage  as  wdl  as  by  superior  num. 
bers,  to  overpower  the  stronger  species;  and  jealousies  often 
spring  up  between  rival  states  belonging  to  the  same  species.  Each 
has. its  peculiar  system  of  tactics^  whioh  is  varied  according  to  the 
enemy  to  whom  they  are  opposed.  The  fury  and  desperation  with 
which  they  flgfat  is  inconceivable.  When  an  ant  has  fastened  upon 
his  adversary,  it  will  sufler  iu  limbs  to  be  torn,  one  by  one, 
from  its  body,  rather  than  let  go  iU  hold ;  and  they  are  frequently 
seen  to  carry  about  with  them,  as  trophies  of  their  victories,  the 
mangled  portions  of  those  they  have  subdued.  The  theatres  of  the 
most  extended  engagements  are  the  forest  inhabited  by  the  fallow 
ants. 

There  is  one  species  of  large  ants  which  M.  Huber  denomi- 
nates A^mmv^mm^^  i^io  inhabit  the  same  nests  with  an  inferior  spe* 
cies,  namely,  the  dark  ash-coloured  ant,  (noir  cendrke),  and  whom 
we  may  call  their  auxiliaries.  As  soon  as  the  heat  of  summer 
has  set  in,  the  amazons  muster  their  forces;  and,  leaving  the 
auxiliaries  to  take  care  of  the  nest,  march  out  in  regular  order, 
sometimes  dividing  their  forces  into  two  expeditions^  but  generally 
proceeding  in  one  united  army  to  the  point  of  attack,  which  is 
always  a  nest  belonging  to  ants  of  the  same  species  as  the  auxilia- 
ries with  whom  they  live.  These  resist  the  aggression  with  great 
courage ;  but  are  soon  compelled  to  fly  from  the  superior  force  of 
the  invaders,  who  enter  at  the  breach  they  have  made,  and,  pro- 
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oeed  to  plitoder  tke  neit  ef  aH  the  eggs  and  lanret  which  they  cao 
carry  of£  They  return  laden  with  this  booty  to  their  own  habi- 
tatioos,  and  consign  it  lo  the  care  of  the  ash-cokMired  ants  be- 
longing to  their  eommunity^  who  are  waiting  in  eager  expectalion 
to  receive  them.  These  eggs  and  larveSfare  watched^  nourished, 
and  reared  to  maturity,  with  die  same  care  and  assiduity  whkh 
the  auxiliaries  bestow  on  Iheir  own  progeny ;  and  thus  they  be* 
come,  in  process  of  time,  inmates  in  the  ame  society  with  those 
who  had  originally  kidnapped  them ;  and  towards  wh<Hn,  had  they 
been  brotight  op  at  home,  they  would  have  cherished  an  instinctive 
and  inveterate  hatred.  The  sole  oliject  of  the  amazons  in  these 
expeditions,  is  to  procure  this  supply  of  recruits  for  the  advantage 
of  the  community  to  which  they  belong;  and  the  sole  business  of 
their  lives  is  to  carry  on  these  marauding  adventures.  They  do 
not  assist  in  any  of  the  ordinary  labours  of  the  conununtty.  The 
tasks  of  building  and  repairing  iheir  city,  of  providing  nourishment 
for  the  whole  society,  of  rearing  the  brood  of  young,  both  of  their 
own  species  and  that  of  their  companions,  are  entrusted  solely  to  the 
race  of  auxiliaries,  to  whose  services  they*  have  become  entitled  by 
the  right  of  conquest.  In  times  of  peace  the  amazons  are  totally 
inactive,  and  dependent  on  the  labouring  classes  of  the  auxiliaries^ 
who  feed  and  caress  them,  tniaister  to  all  their  wants,  and  carry 
them  wherever  the  temperature  of  the  air  is  most  grateful.  In  a 
word,  they  are  gentlemen  waited  on  by  their  domestics,  who  ap- 
pear to  retain  no  sense  of  the  injury  that  has  been  done  them  by 
tbetr  masters,  but  bear  towards  them  the  tender  afiection  of  chil- 
dren towards  their  parents.  The  more  cruel  relation  of  master  and 
of  slave  seems,  indeed,  tp  be  entirely  excluded  from  this  singular 
association  of  insects.  In  order  to  have  a  just  idea  of  the  complex 
system  it  involves,  we  must  recollect^  that  each  species  consists  of 
three  kinds  of  sexes,  having  perfectly  distinct  offices  to  perform : 
that  each  insect  exists  in  three  different  stages  of  transformation ; 
and  that,  in  addition  to  the  race  of  ants,  several  species  of  aphia 
are  also  inmates  under  the  same  roof.  In  some  nests,  our  author 
found  auxiliary  anU  of  difl^rent  species  from  the  ash-coloured* 
being  what  he  called  miners  {mneutet),  but  still  bearing,  in  aU 
respects,  the  same  relations  to  the  amazons  that  the  ash*colouied 
did  in  the  former  case,  and  obtained  from  their  parents  by .  the  i 
violent  methods. 
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The  amazoftt  are  not  the  only  ants  that  carry  on  thb  species  of 
slave*trade  ;  the  sanguine  ants  (fourmU  sanguinet)  having  oAred 
analogous  facts  with  those  above  related.  The  author  even  di8CO«> 
vered  nests  in  which  the  sanguine  ants  are  attended  by  both  the  above- 
mentioned  species  of  auxiliaries ;  thus  forming  a  triple  association 
of  races  of  ants^  having  very  different  manners  and  habits^  but  con* 
curring  in  the  same  objects  of  necessary  industry.  For  the  particular  , 
circumstances  of  these  discoveries,  we  must  refer  our  readers  to  the 
'  work  itself,  which  will  amply  repay  the  curiosity  of  those  who 
peruse  it. 

The  facts  disclosed  in  this  volume  of  researches  are  too  extraor- 
dinary not  to  render  os,  at  first  sight,  suspicious  of  the  evidence  on 
which  they  are  advanced ;  and  will  naturally  raise  a  doubt  whether 
the  narrative  has  not  received  too  much  embeUisbment  from  the  co- 
louring of  a  warm  imagination.    Upon  a  more  strict  examination^ 
however,  we  do  not  think  there  exists  any  reasonable  ground  for 
such  suspicions :  the  facts  are  stated  with  sufficient  distinctness  to 
justify  our  placing  full  confidence  in  their  accuracy,  independently 
of  the  known  character  of  the  author,  who  relates  them.    He  every 
where  states  what  he  has  himself  seen,  and  what  others  might  verify 
by  following  the  same  methods  of  observation.  Although  many  natu- 
ralisu  have  already  studied  the  history  of  ants,  yet  much  discordance 
and  obscurity  has  prevailed  with  regard  to  many  essentia]  point* 
in  their  economy ;  a  circumstance  that  has  arisen  from  their  never 
having  been  able  to  see  what  was  going  on  in  the  interior  of  the 
nests,  which  is  the  scene  of  the  most  important  and  interesting  fea-* 
tures  of  their  history.    To  M.  Huber  belongs  the  merit  of  invents 
ing  an  apparatus,  and  method  of  observation,  wbich  bring  within 
view  all  the  operations  which  these  insects  had  hitherto  conducted 
in  secret.    The  difficulties  be  bad  to  contend  with,  in  contriving  a 
glass  case  which  woald  admit  the  light  into  their  apartments,  with- 
out alarming  or  disturbing  tbem  in  their  employments,  were  at  first 
'  great,  but  by  perseverance  were  at  length  overcome.  Even  metbfcb 
which  succeeded  for  a  time  were  frequently  defeated  by  the  saga- 
city of  these  insecu,  who  are  extremely  jeUous  of  intruders,  ex- 
quisitely sensible  to  all  variations  of  temperature,  and  always  alarmed 
at  the  presence  of  light  in  their  subterraneous  abodes.    At  last,  by 
placing  wooden  boxes  with  glass  windows,  in  which  be  had  intro- 
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diiced  a  ne»t  of  ants,  on  a  table  in  hb  study,  and  keeping  them  pri- 
soners, by  immersing  the  feet  of  the  table  in  buckets  of  water,  he 
was  enabled  to  make  them  the  subject  of  continued  observation,  and 
vary  his  experiments  on  the  same  individuals.  Habit,  and  the  ex- 
penedce  that  no  evil  was  intended,  gradually  reconciled  the  ants 
to  the  visits  of  their  inspector.  By  comparing  the  results  of  these 
observatioos  and  experiments  with  similar  ones  made  on  the  same 
species  of  ants  in  their  natural  stale  of  freedom,  he  satisfied  him- 
self that  perfect  reliance  could  be  placed  on  their  accuracy. 

The  facts  which  have  thus  been  brought  to  light  are  not  valuable 
merdy  as  supplying  chasms  in  the  history  of  a  single  genus  of  in- 
sects ;  they  are  of  impor^nce,  in  as  far  as  they  point  to  more  gene- 
ral views  of  the  faculties  of  the  lower  animaU,  and  to  the  solution 
of  some  of  the  questions  with  regard  to  instinct,  to  which  we  for- 
merly adverted.  On  a  superficial  comparison  of  the  actions .  of 
animals  with  those  of  our  own  species,  much  apparent  resemblance 
may  be  traced ;  but  on  examining  them  with  more  attention,  with 
respect  to  the  source  from  which  they  are  derived,  the  analogy  be- 
comes much  more  wcak>  and  the  difiiculty  of  explaining  the  greater 
number  has  been  so  considerable,  that  many  philosophers  have  cut 
the  knot,  by  referring  generally  the  actions  of  man  to  reason,  and 
those  of  brute  to  instinct.  It  was  pretended,  that  their  faculties 
diflered  not  merely  in  degree  but  in  kind ;  and  that,  in  a  word,  there 
existed  between  them  no  principle  in  common.  Obeei^vation  must, 
however,  convince  us,  iha(  the  lower  animals  exert,  in  many  in- 
stancfss,  a  choice  of  means  for  accomplishing  their  ends;  and  that 
,  they  are  capable  of  a  degree  of  combination  of  those  means,  con- 
ibrmable  with  the  variation  of  external  circumstances.  It  is  obvious, 
that  actions  prompted  by  mtrt  appetite,  which  is  the  direct  result 
of  organization  producing  pain  or  pleasure,  cannot  Ue  properly 
termed  instinctive,  at  least,  in  the  sense  in  which  instinct  is  opposed 
to  reason.  Still  less  can  it  be  said  that  instinct  is  the  source  of 
those  actions  which  procure  the  means  of  gratifying  appetite,  when 
their  efifect  in  procuring  those  gratifications  is  already  known  to 
the  individual  who  employs  them.  Knowledge,  therefore,  as  far  as  it 
goes,  excludes  instinct.  Now  this  knowledge  may  be  either  acquired 
by  personal  experience,  or  it  may  be  derived  from  the  tradition  of 
others ;  and  innumerable  instances  occur  in  which  animals  acquire. 
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in  boib  wayt>  thoi  kind  of  knowledge  that  influences  tbeir  conduct* 
But  the  term  instinct  has  also  btei  applied  to  actions  Tesuiting 
from  knowledge  not  derived  fron  either  of  these  sources,  that  is;, 
from  innate  knowledge.  There  are  many  facts,  indeed,  which 
prove,  that  the  avenues  to  some  species  of  knowledge  are  in  animals 
different  from  what  they  are  in  us.  The  kid,  the  moment  afler  it  is 
dropped,  and  antecedent  to  all  experience,  shows  us  plainly,  by  its 
movements,  that  it  knows  at  once,  and  without  the  long  chain  of 
inductive  reasoning  which  Berkeley  assigns  as  the  source  of  our  acv^ 
quired  perceptions  of  sight,  the  distances  and  situations  of  the 
objects  which  are  placed  before  it. 

It  is  to  those  actions  alone  that  lead  to  beneficial  consequences 
unforeseen  by  the  agent,  and  not  resulting  from  any  knowledge  of 
the  efiects  jLhey  produce,  that  the  term  instinct  is  more  peculiarly 
appropriated.  Thus,  the  sagacity  of  the  bird,  which,  though  it 
was  unfledged  when  taken  from  its  parent,  will  yet  construct  at  a 
proper  time  a  nest  for  its  own  young,  and  will  sit  over  its  eggs  with 
unwearied  constancy,  while  we  must  suppose  it  unacquainted  with 
the  future  pleasures  that  will  be  the  reward  of  these  ex^ions,  and 
even  unconscious  of  their  olg'ect,  is  properly  said  to  be  derived 
from  instinct.  ,  Could  we  succeed  in  assigning  a  motive  to  these  acr 
tions,  we  should  redeem  them  from  this  class,  and  recognise  their 
place  in  some  other.  To  this  olgect  have  tlte  efibrts  of  Darwin,  apd 
other  contemplative  naturalists,  been  directed ;  but  the  attempts 
too  oflen  fai^  froip  their  being  the  offipring  of  fanciful  i:oqiecture, 
instead  of  the  results  of  <;autious  induction. 
•  Many  of  the  ph^npmjena  brought  to  light  by  M.  Huber  receive^, 
however,  a  much  simpler  explanfttion  on  the  principle  of  real  fore* 
sigbt  in  the  agents  themselves,  founded  on  acquired  knowledge, 
than  on  any  Other. supposition.  There  is  a  circumstance  in  Uie 
history  of  tbese  insects,  that  is  at  variance  with  all  our  precon* 
ceived  notions  of  the  stationary  condition  of  the  races  ^  inferior 
animals.  The  amazons,  whose  republics,  like  those  of  other  ants^ 
are  descended  from  one  pai]ent  stoqk  ^  and  who,  in  the  infancy  pf 
iheir  several  colonies,  must  have  performed  all  the  duties  <tf  la*- 
bourers  in  maintaining  their  £aipajlies ;  when,  in  process  of  tittie, 
their  numbers  have  increased,  and  probably,  when  whole  genera- 
tions have  passed  away,  become  capable  of  acquiring  new  habits 
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aod  cheracters  by  the  advtnliges  of  their  condition.  Tbey  «re  en  - 
Med  to  procure  auxiliaries^  and  tbej  desist  altogether  from  tUeir 
fermer  labours*  We  see,,  in  like  manner^  the  instincts  of  these  aux- 
iliaries reversed,  by  being  brought  up  in  the  society  of  their  natural 
oppressors,  and  their  animosities  giving  place  to  a  state  of  the  most 
friendly  alliance. 

The  descriptions  of  {hese  same  animals  in  other  climlites,  suffi- 
ciently shew  what  formidable  power  they  acquire  when  the  eflK>rtsof 
numbers  ar^  combined.  Mr.  Malouet  mentions  in  his  account  of 
his  travels  through  the  foresU  of  Guyana,  his  arriving  at  a  savannah, 
extending  in  a  level  plain  beyond  the  visible  horizon,  ai^  in  which 
be  beheld  a  structure  that  appeared  to  have  been  raised  by  human 
itidustry.  M.  de  Prefbntaine,  who  accompanied  him  in  the  expedi* 
tion,  informed  him  that  it  was  an  ant-hill,  which  they  could  not  ap- 
proach without  danger  of  being  devoured.  They  passed  some  of  the 
paths  frequented  by  the  labourers,  which  belonged  to  a  very  large 
fipecies  of  black-ants.  The  nest  they  bad  constructed,  which  had  the 
form  of  a  truncated  pyramid^  appeared  to  be  from  fifteen  to  twentj 
feet  in  height,  off  a  base  of  thirty  or  forty  feet.  He  was  tdd  that 
when  the  new  settlers,  in  their  attempts  to  clear  the  country,  hap- 
pened to  meet  with  aoy  of  these  fortresses;  they  were  oUiged  to 
abandon  the  spot>  unless  they  could  muster  sufficient  forces  to  lay 
regular  siege  to  the  enemy.  This  they  did  by  digging  a  circular 
trench  all  round  the  nest^  and  filling  it  with  a  large  quantity  of  dried 
wood,  to  the  whole  of  which  they  set  fire  at  the  same  time,  by  light- 
ing it  in  difl^rent  parts  M  round  the  circuoiference.  While  the  in- 
trenchments  are  blazhig,  the  edifice  may  be  destroyed  by  firing  at 
it  with  cannot^;  and  the  ants  being  by  Uiis  means  dispersed,  have 
no  avenue  for  escape,  except  through  the  flames,  in  which  they  pe- 
rish«  The  narrations  of  Mr.  Smeathman,  relative  to  the  white  ant 
of  Africa,  are  also  calculated  to  raise  our  ideas  of  the  magnitude  of 
these  feptthhcs  of  insects,  which  must  surpass  the  largest  empire  in 
the  numbers  of  their  population. 

The  superiority  of  the  faculties  of  ants  has  been  traced  to  the 
sttenglh  of  the  social  disposition  #hich  unites  them.  We  might 
perhaps  venture  a  step  farther,  and  point  out  several  circumstances 
in  their  physical  condition,  as  the  probable  origin  of  thb  disposition 
to  asaociale  together.    These  are  to  be  founds  first*  in  the  deKcacf 
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of  their  perceptions^  in  which  they  appear  to  excel  most  insects. 
They  arc,  as  we  have  seen,  extremely  sensible  to  variations  of  tem- 
perature, and  generally  averse  to  moisture.  In  the  first  stages  of 
their  existence,  they  are  formed  so  as  not  to  be  capable  of  resisting 
the  ordinary  action  of  the  air,  and  being  totally  helpless,  would 
speedily  perish,  if  left  to  themselves ;  and  we  have  seen  what  assi- 
duous and  persevering  care  is  required  during  the  whole  period  of 
the  hatching  of  the  eggs,  and  the  progress  of  the  larve  to  maturity. 
All  these  circuipstances  place  the  young  for  a  much  longer  time  in 
a  state  of  dependance  upon  their  natural  protectors,  than  in  the 
case  of  most  other  insects:  and  in  all  these  circumstances  they 
agree  with  the  bee  and  the  wasp,  which  are  alike  gregarious.  We 
recognise  in  our  own  species  the  foundation  that  is  laid  for  the  ties 
of  society,  by  the  helpless  condition  of  the  infant,  which  continues 
for  so  long  a  period  to  be  dependant  on  others ;  and  can  we  refuse  ■ 
to  admit  the  operation  of  a  sitnilar  principle  in  other  departments 
of  the  animal  creation,  which  are  obedient  to  the  laws  which  the 
same  Providence  has  ordained  for  the  good  of  all  ? 

Greater  varieties  unquestionably  occur  in  the  condilions  of  ani- 
mals than  most  philosophers  have  been  willing  to  allow;  and  it 
must  be  confessed,  that  in  spite  of  all  our  efforts  at  philosophical 
distinctions,  the  various  kinds  of  actions  of  animals  pass  into  one 
^  another  by  such  imperceptible  shades,  and  their  sensitive  existence 
differs  so  widely  from  our  own,  that  we  have  properly  no  measure 
by  which  to  fathom  their  reasoning  powers.  As  well  might  we 
hope  to  discover  the  origin  of  the  punctum  saliais  in  the  incubated 
egg,  as  to  determine  the  point  where  the  dawn  of  intellect  appears, 
or  assign  the  boundary  where  instinct  assumes  the  form  of  reason. 
Nothing  is  simple  in  nature;  all  that  we  see  is  the  effect  of  prodi- 
gious art:  means  are  accumulated  for  the  production  of  remote 
ends^  in  a  series  extending  far  beyond  the  sphere  of  our  limited 
optics.  We  can  discern  clearly  but  a  few  of  the  final  causes  in  na- 
ture, and  but  a  few  of  the  powers  that  operate  in  their  accomplish- 
ment. 

[^Pantolog.  Edinb.  Rev.  Hubert  Rechcrches  sur  Um  Maurs 
des  Fourmis  Indigenes. 
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SBCtlON   XV. 
Spidct\ 

Tub  very  extensive  genus  Aranea  may  be  distriboted  into  sere- 
ral  sections^  according  to  the  habit  or  shape  of  body,  or  according 
to  the  position  of  the  eyes,  which  are  differently  placed  in  the  dif- 
ferent families.  We  shall  at  present  however  mention  only  a  few 
of  the  most  remarkable  species,  without  any  particular  division  of 
the  genus. 

One  of  the  largest  of  the  European  spiders  is  the  Aranea  Dia» 
dema  of  Linnseus,  which  is  extremely  common  in  our  own  country, 
and  is  chiefly  seen  during  the  autumnal  season  in  gardens,  &c.  The 
body  of  this  species,  when  full  grown,  is  not  much  inferior  in  size 
to  a  small  hazel  nut:  the  general  colour  of  the  animal  is  deep 
chesnut«brown,  approaching  to  reddish  in  some  specimens;  and  the 
abdomen  is  beautifully  marked  by  a  longitudinal  series  of  round 
or  drop-shaped  milk-white  spots,  crossed  by  others  of  similar  ap- 
pearance, so  as  to  represent  in  some  degree  the  pattern  of  a  smaH 
diadem.  This  spider,  in  the  months  of  September  and  October, 
forms,  in  some  convenient  spot  or  shelter,  a  large  round,  close,  or 
thick  web,  of  yellow  silk,  in  which  it  deposits  Its  eggs,  guarding 
the  round  web  with  a  secondary  one  of  a  looser  texture.  The 
young  are  hatched  in  the  ensuing  May,  the  parent  insects  dying 
towards  the  close  of  autumn.  The  male  of  this  species  is  distin- 
guished by  having  the  back  crossed  by  four  or  five  black-brown 
barsv  The  aranea  diadema  being  one  of  the  largest  of  the  common 
spiders,  serves  to  exemplify  some  of  the  principal  characters  of  the 
genus,  in  a  clearer  manner  than  most  others.  At  the  tip  of  the 
abdomen  are  placed  five*  papillae  or  teats,  through  which  the 
insect  draws  its  thread :  and  as  each  of  these  papillsB  is  furnished 
with  a  vast  number  of  foramina  or  outlets,  disposed  over  its  whole 
surface,  it  follows  that  what  we  commonly  term  a  spider's  thread 
is  in  reality  formed  of  a  collection  of  a  great  many  distinct  ones ; 
the  animal  possessing  the  power  of  drawing  out  more  or  fewer  at 

*  In  tome  spedes  foor ;  and  ia  some  we  two  smaller  pspUte,  tli«  nsture  of 
which  U  doubtful. 
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pfetiure;  and  if  it  «bo«ld  inw  frwu  all  tke  fonunina  tt  ooee,  th« 
thread  nugiit  consbt  of  awof  hundred  distioct  filaments.  The 
eyes,  which  «re  situated  on  the  tipper  part  or  front  of  the  thorax> 
are  eight  in  number,  placed  at  a  small  distance  from  each  other, 
and  haying  the  appearance  of  the  stemmata  in  the  generality  of 
insects.  The  fangs  or  piercers,  with  which  the  animal  wounds 
its  prey,  are  strong,  curved,  sharp- pointed,  and  each  ftimished  on 
the  inside,  near  the  tip,  with  a  small  oblong  hole  or  slit,  through 
which  is  evacuated  a  poisonous  fluid  into  the  wound  aaade  by  the 
point  itseff,  these  organs  operating  in  miniature  oo  the  same  prin* 
ciple  with  the  fangs  in  polaonoas  serpents*  The  feet  are  of  a 
bighly  ouriows  stmctum;  the  two  daws  with  which  each  is  term!* 
MAcd  being  fbmished  on  ito  under  side  with  sereral  pafalld  pro* 
€csae%  resembling  the  teeth  of  a  comb,  and  etiabliog  the  animal 
to  dispose  and  manage,  with  the  utmost  facility,  the  disposition  of 
the  thread*  in  iu  web,  &c* 

Armiea  TttramtnU,  or  Tarantula  Spider,  of  which  so  many 
idle  recitals  have  been  detailed  in  the  works  of  the  learned;  and 
which  erea  to  this  day  cantiauesj,  in  some  countries,  to  exercise 
the  faith  and  ignorance  of  the  Tulgar,  is  a  oatife  of  the  warmer 
parts  of  Italy,  and  other  warm  European  regions,  and  is  generaUy 
found  in  dry  and  sunny  plains.  It  is  the  largest  of  all  tlie  European 
spiders,  and  is  of  a  brown  colour,  with  the  back  of  the  abdomen 
marlced  by  a  row  of  trigonal  black  spots  with  whitish  edges,  and 
tlie  legs  marked  beneath  by  black  and  white  bars.  In  the  present 
niuminattd  period  it  may  be  snflicient  to  obative,  that  the  extra* 
ordinary  symptoms  supposed  to  ensue  from  the  bite  of  this  insect, 
as  well  as  their  supposed  core  by  the  power  of  music  alone,,  are 
entirely  fabnkMis/  and  are  now  sufficiently  exploded  among  all  ra- 
tional piiilosophcrs. 

Aftma  nobUU  is  a  very  beautiful  species,  of  middling  slxe,  with 
an  orange*coloared  thorax,  marked  by  six  Mack  sp#t8,  and  an 
oval  yeibw  abdomen,  with  seven  oval  Mack  spots,  tlie  first  of  which 
is  situated  immediately  behind  the  thorax,  while  the  remainder  are 
disposed  into  two  longitudmal  rows :  the  legs  are  yellow,  with  the 
httt  joints  Mack.    This  elegant  spider  is  a  native  of  Samaria. 

Aranca  scenica  is  a  small  species,  by  no  means  uncommon 
during  the  summer  months,  and  generally  seen  on  walls  in  gar- 
dens, &c.  it  is  of  a  black  cokHif,  with  the  abdomen  marked  on 
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each  gide>  tbe  upper  part  by  three  while' bars.    This  spider  is  one 
of  those  which  spring  suddenly,  to  some  distance,  on  their  prey. 

Aranea  exiensa  is  a  smallish  species,  of  a  fine  green  colour,  ac- 
companied by  a  slight  silvery  gloss :  it  is  common  in  gardens,  and 
b  almost  always  seen  with  the  legs  extended,  in  a  parallel  line  with 
the  body. 

Aranea  lavipes  is  of  a  .grey  colour;  varied  with  minute  black 
specks,  and  with  the  legs  beautifully  crossed  by  numerous  alternate 
black  and  white  bars. 

Aranea  pahstris  is  of  a  lengthened  form,  and  of  a  brown  coloor, 
.and  is  principally  seen  in  damp  or  watery  places. 

Aranea  aquatiea  is  a  middle-sized  species,  of  a  deep  chesnut-' 
colour,  residing  entirely  under  water,  generally  in  very  clear  poocis 
or  fountains,  and  forming  for  itself  a  small  tittue  or  web  confining 
is  proper  quantity  of  air ;  sometimes  this  species  is  observed  to  take 
possession  of  a  vacant  shell,  in  which  case  it  closes  the  mouth  with 
a  slight  web. 

The  exact  distinction  of  species  in  this  genus,  especially  among 
the  smaller  kinds,  is  often  extremely  difficult  and  uncertain ;  since 
the  animals  are  sometimes  difierently  marked  daring  the  ditferent 
periods  of  their  life :  some  however  are  in  this  respect  perfectly 
constant,  bearing  tbe  same  distribution  of  colours  from  their  first 
hatching  to  their  latest  period. 

The  gigantic  Aranea  avicularia,  or  Bird-Catching  Spider,  is  too 
remarkable  an  insect  to  be  passed  over  in  silence.  This  enormous 
spider  is  not  uncommon  in  many  parts  of  the  East  Indies  and 
South  America ;  where  it  resides  among  trees,  frequently  seizing 
c  n  small  birds,  which  it  destroys  by  wounding  with  ita  fangs,  and 
afterwards  sucking  their  blood :  the  slit  or  orifice  near  the  tip  of 
the  fangs  in  spiders,  through  which  the  poisonous  fluid  is  evacu- 
ated, and  the  existence  of  which  has  sometimes  a^rded  so  much 
matter  of  doubt  among  naturalist^  is  in  this  species  so  visible,  that 
it  may  be  distinctly  perceived  without  the  assistance  of  a  glass. 

This  animal  appears  to  admit  of  some  varieties^  difiering  both 
in  size  and  colour ;  or  rather,  it  is  probable  that  several  species, 
really  distinct,  have  been  often  confounded  in  the  works  of  natu- 
ralists under  one  common  title. 

During  the  early  part  of  the  last  century,  a  project  was  ^ter- 
tained  by  a  French  gentlemaut  Monsieur  Bon,  of  Mootpelier«  of  insti* 
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tuting^  a  manufacture  t»f  •pider'*  filk;  and  the  Royal  Academy, 
to  which  the  scheme  was  proposed,  appointed  the  ingenious 
Reaumur  to  repeat  Ihe  experiments  of  Monsier  Bon,  in  order  to 
ascertain  bow  far  the  proposed  plan  might  be  carried ;  but,  after 
making  the  proper  trials,  Mr.  Reaumur  found  it  to  be  impractica- 
ble, on  account  of  the  natural  disposition  of  these  animals,  which 
is  such  aa  will  by  no  means  admit  of  their  living  peaceably  toge- 
ther in  large  numbers.  Mr.  Reaumur  also  computed  that  663,5S2 
spiders  would  jscarcely  furnish  a  single  pound  of  silk.  Monsieur 
Bon  however,  the  first  prelector,  carried  his  experiments  so  far  as 
to  obtain  two  or  three  pair  of  stockings  and  gloYcs  of  this  silk, 
which  were  of  an  elegani  grey  colour,  and  were  presented,  as 
samples,  to  the  Royal  Academy.  It  must  be  observed,  that  in  this 
manufacture  it  is  the  silk  of  the  egg-bags  alone  that  can  be  used, 
being  far  stronger  than  that  of  the  webs.  Monsieur  Bon  collected 
twelve  or  thirteen  ounces  of  these,  and  having  caused  them  to  be 
well  cleared  of  dust,  by  properly  beating  with  sticks,  he  washed 
them  perfectly  clean  in  warm  water.  After  this  they  were  laid  to 
steep,  in  a  large  vessel,  with  soap,  salt-petre,  and  gum-arabic. 
The  whole  was  left  to  boil  over  a  gentle  fire  for  three  hours,  and  were 
afterwards  again  washed  to  get  out  the  soap ;  then  laid  to  dry  for 
some  days,  after  which  they  were  carded,  but  with  much  smelter 
cards  than  ordinary.  The  silk  is  easily  spun  into  a  fine  and  strong 
thread:  the  difficulty  being  only  to  collect  the  silk-bags  in  sufficient 
quantity. 

Monsieur  Reaumur,  among  his  objections,  states,  th^t  the  threat)^ 
notwithstanding  Mr.  Bon's  description,  is  far  inferior  to  that  of  the 
silkworm,  both  in  lustre  and  strength :  the  thread  of  the  spider  a 
web,  according^  to  this  author,  bears  a  weight  of  only  twelve  grains 
without  breaking ;  whereas  that  of  the  silkworm  bears  the  weight  gf 
thirty-six. 

The  egg-bags  used  for  the  purpose  were,  probably,  those  of  the 
aranea  diadema,  and  others  nearly  allied  to  it. 

Wc  have  before  observed,  that  these  insects  are  but  ill  calculated 
for  living  in  society.  Whenever  thus  station^,  they  never  fail  to 
wage  war  with  each  other.  The  females  in  particular  are  of  a  dis- 
position  peculiarly  capricious  and  malignant;  and  it  is  observed 
that  if  the  male  happens  to  pay  his  courtship  at  an  unfavourable 
moment^  the  female  suddenly  springs  upoa  him  and  destroys  him. 
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On  IbM  oocamn,  aljrs  LiDnonit,  if  ever^  way  be  joOljr  applied  tbc 
Oridian  iine^ 

Bes  est  solliciti  plena  timoris  amor ! 

There  remains  one  more  particularity  in  the  history  of  spidery, 
with  which  we  shall  conclude  the  description  of  the  ^nm,  viz.  the 
power  of  flight  This  is  chiefly  exercised  by  those  of  less  advanced 
age,  and  seems  possessed  but  in  an  inferior  degree  by  thoee  which 
are  fuH  grown.  It  is  principally  in  the  autumnal  season  that  these 
diminutive  adventurers  ascend  the  air,  and  contribute  to  HI  it  with 
that  infinity  of  floating  cobweb*  which  are  so  peculiarly  conspi- 
cuous at  that  period  of  the  year.  When  mclined  to  make  these 
atrial  excursions,  the  spider  ascends  some  slight  eminence,  as  the 
top  of  a  wall,  or  the  branch  of  a  tree,  and,  turning  itself  with 
its  head  towards  the  wind,  ejaculates^  (according  to  Dr.  Lister) 
several  threads ;  and,  rising  from  its  situation,  commits  itself  to  the 
gale,  and  is  thus  carried  far  beyond  the  height  of  the  loftiest 
towers,  and  enjoys  the  pleasure  of  a  clearer  atmosphere.  During 
their  flight,  it  is  probable  that  spiders  emfdoy  themselves  in  catch- 
ing such  minute  winged  inaects  as  may  happen  to  occur  in  their 
progress ;  and  when  satisfied  with  their  joi^mey  and  their  prey« 
they  sufier  themselves  to  fall,  by  contracting  their  limbs,  and  gra- 
dually disengaging  themselves  from  the  thread  which  supported  them. 
This  curious  particular  in  the  history  of  spiders  was  first  observed 
by  Dr.  Hulse,  about  the  year  1668,  and  was  soon  confirmed  by 
Dr.  Lister  and  Mr.  Ray.  Dr.  Lister  made  several  very  accurate 
observations  on  this  subject,  and  even  ascended  some  of  the  highest 
edifices  on  purpose  to  observe  it,  and  saw  spiders  sailing  as  far  as 
the  eye  could  reach  above  these«  till  at  length  they  vanished  firom 
bis  view. 

[Aay.  Lisier.  Skaw.  Pkii.  7Vam$, 


*  Th«  ejaculation  or  darting  of  the  threada^U  doubted  by  Swaauncrdan  and  eooM 
otberty  wbo  ratbcr  roppoK  tbat  the  tbreadt  ara  dnre ^  by  tbc  wind  fion  tbc  papilte 
of  tbe  animal. 
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iniu  Am. 

TeroMt  palcatorios.    Temat  beUkosnt^-^LiNN. 

Of  the  termet,  or  white  ant  genus^  there  are  ten  species^  of  which 
•ome  are  much  smaller,  and  others  larger*    The  most  common  to 
our  own  country,  and  indeed  to  Europe  at  large,  is  the  termes  pul* 
satorius  of  Linnseus,  a  diminutive  insect,  of  a  whitish  colour ;  and 
which,  from  its  general  resemblance  to  the  insects  of  that  genus, 
has  by  Derham  and  some  other  naturalists  been  distinguished  by 
the  title  of  pediculus  pulsatorius.    It  is  very  frequent,  during  the 
summer-months,  in  houses,  particularly  where  the  wainscot  is  in 
any  d^^ree  decayed,  and  is  remarkable  for  causing  a  long-conti- 
nued sound,  o^actly  resembling  the  ticJLing  of  a  watch.    It  is  a 
▼ery  common  insect  in  collections  of  dried  plants,  &c.  which  it 
oAco  ii^ret  greatly.    It  is  of  so  tender  a  frame  as  to  be  easily  de- 
stroyed by  the  slightest  pressure;  and  is  an  animal  of  very  quick 
motion.    When  magniBed,  the  bead  appears  large ;  ^he  eyes  re- 
markably conspicuous,  of  a  most  beautiful  gold-colour,  and  divided, 
like  those  of  most  other  insects,  into  innumerable  hexagonal  con- 
▼exities ;  the  antenne  long  and  setaceous ;  the  palpi  or  feeders  two ' 
ID  Dumber,  of  moderate  length,  and  terminating  in  a  large  club- 
shaped  tip ;  the  thorax  rather  narrow,  and  the  abdomen  obtusely 
oval ;  the  Uiighs  or  first  joints  of  the  legs  thick,  the  remaining  ones 
lender,  and  the  feet  furnished  with  very  small  claws :  the  whole 
animal  is  beset  with  small  scattered  hairs.  According  to  the  obser^a- 
iioDsof  the  cdebrated  Derham,  this  insect,  at  its  first  hatching  from 
the  egg,  which  is  white,  oval,  and  extremely  small,  bears  a  complete 
resemblance  to  a  cooraion  mite,  being  famished  with  eight  legs, 
and  beset  with  k>Dg  hairs.    After  a  certain  time,  it  casts  its  skin, 
and  appears  in  the  very  difierent  form  above  described.    Some  in* 
dhviduab  of  this  species  become  winged  when  arrived  at  their  full 
growth;,  the  wings,  which  are  four  in  number,  being  very  large,  of 
a  slightly  iridescent  appearance,  ajod  variegated  with  blackish  and 
hrown  clouds  or  spots.  It  is  in  the  beginning  of  July  that  this  change 
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takes  placie^  and  at  this  time  several  may  be  seen  with  the  wings 
half-grown ;  in  a  few  days  they  seem  to  obtain  their  full  size. 

Mr.  Derham  imagines  the  ticking  aoiiad  whi<;h  these  animals  pro- 
duce, to  be  analogous  to  the  call  of  birds  to  their  mates  during  the 
breeding  season ;  and  there  seems  to.be  no  reason  for  calling  in 
question  the  truth  of  this  observation.  We  may  add,  that  this  sound, 
as  well  as  that  produced  by  the  ptinus  fatidicus>  or  death-watch^ 
seems  to  afford  a  convincing  proof  of  the  faculty  of  hearing  in  in* 
sects,  which  some  nataralisU  have  been  inclined  to  deny. 

Of  the  exotic  termites,  the  most  remarkable  seesM  to  be  the  termer 
bellicosus,  whose  history  is  described  by  Mr.  Smeathman  in  the 
Philosophical  Transactions. 

With  the  good  order  of  their  subterraneous  cities,  they  wiH  «p^ 
pear  foremost  on  the  list  of  the  wonders  of  the  creation,  as  most 
closely  imitating  mankind  in  provident  industry  and  regular  govern- 
ment. • 

The  termites  are  represented  by  Linnasus  as  the  greatest  plaguea 
of  both  Indies,  and  are  indeed  every  way  between  the  tropics  eo 
deemed.  These  insects  have  generally  obtained  the  names  of  ants, 
it  may  be  presumed,  from  the  similarity  in  their  manner  of  living; 
which  is  in  large  communities  that  erect  very  extraordiaary  nesU^ 
for  the  most  part  on  the  surface  of  the  ground,  whence  their  excttv* 
sions  are  made  through  subterraneous  passages,  or  covered  galieriea^ 
which  they  build  whenever  necessity  obliges,  or  plunder  induces^ 
them  to  march  above  ground ;  and  at  a  great  distance  from  their 
habitations  carry  on  a  business  of  depradation  and  deatructioo, 
scarcely  credible  but  to  those  who  have  seen  it. 

The  termites  resemble  the  ants  also  in  their  provident  and  dili« 
gent  labour,  but  surpass  them  as  well  as  the  bees,  waspa,  beavers, 
and  all  other  animals,  in  the  arts  of  building,  as  much  as  the  Euro- 
peans excel  the  least  cultivated  savages.  It  is  more  than  probable' 
they  excel  them  as  much  in  sagacity,  and  the  arts  of  government ; 
it  is  certain,  they  shew  more  substantial  instances  of  their  ingenuity 
and  industry  than  any  other  animals;  and  do  in  fact  lay  up  vast 
magazines  of  provisions  and  other  stores ;  a  degree  of  prudence 
which  has  of  late  years  been  denied,  perhaps  without  reason,  to  the 
ants. 

Their  communities  consist  of  one  male  and  ose  femak  (who  are 
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gmcnlly  ttie  conmon  parents  of  lh«  wbole,  or  greater  part,  of 
the  rest ;)  and  of  three  orders  of  insects,  apparently  of  very  dif- 
ferent species,  but  really  the  same,  which  together  compose  great 
commonweaUbs,  or  rather  monarchies,  if  we  may  b^  allowed  the 
term. 

The  different  species  of  this  genus  resemble  each  other  in  form, 
in  their  manner  of  living,  and  in  their  good  and  bad  qualities ;  but 
difler  as  much  as  birds,  in  the  manner  of  building  their  habitations 
or.  nests,  and  in  the  choice  of  the  materials  of  which  they  compose 
(hem. 

There  are  some  species  which  build  upon  the  surfiice  of  the 
ground,  or  part  above  and  part  beneath ;  and  one  or  two  species^ 
perhaps  more,  that  build  on  the  stems  or  branches  of  trees,  some* 
times  aloft,  at  a  vast  height. 

Of  every  species  there  are  three  orders ;  first,  the  working  in- 
sects, which,  for  brevity,  we  shall  generally  call  labourers;  next 
the  fighting  ones,  or  soldiers,  which  do  no  kind  of  labour ;  and,  last 
of  aH,  the  winged  ones,  or ;  perfect  insects,  which  are  male  and 
female,  and  capable  of  propagating. 

The  nests  of  the  termes  bellicos^s  are  so  numerous  all  over  the 
island  of  Bananas,  and  the  adjacent  continent  of  Africa,  that  it  is 
scarcely  possible  to  stand  upon  any  open  place,  such  as  ik  rice 
plantation,  or  other  clear  spot,  where  one  of  these  buildings  is 
not  to  be  seen  within  fifty  paces^  and  frequently  two  or  three  are 
lo  be  seen  almost  dose  to  each  other.  In  some  partsnear  Senegal, 
as  mentioned  by  Monsieur  Adanson,  their  number,  magnitude, 
and  closeness  of  situation,  make  them  appear  like  the  villages  of 
the  natives. 

These  buildings  are  usually  termed  hills,  by  natives  as  wdl  as 
strangers,  from  their  outward  appearance,  which  is  that  of  little 
hiUs  more  or  less  conical,  generally .  pretty  much  in  the  form  of 
sugar-loaves,  and  about  ten  or  twelve  feet  in  perpepdiculaf  height 
above  the  common  surface  of  the  ground. 

These  bills  continue  quite  bare  until  they  are  six  or  eight  feet 
hi|[h  ;  but  in  time  the  dead  barren  clay,  of  which  they  are  com- 
posed, becoDMs  fertilized  by  the  genial  power  of  the  elements  in 
these  prolific  climates,  and  the  addition  of  vegetable  and  other 
matters  brought  by  the  wind ;  and  in  the  second  or  third  year  the 
hiUock,  if  not  over-shaded  by  trees,  becomes,  like  the  roit  of 
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the  ^nb,  ahnest  covend  with  gnm  and  other  plants;  aod  in  Ihe 
dry  ^tMMon,  when  the  herbage  i»  bomi  tip  bj  tbe  rayt  of  the  nui, 
H  is  not  OMich  unlike  a  ?erj  Urge  hay-oock. 
.  £?ery  one  of  these  baildings  eensists  of  two  distinct  parts*  the 
exterior  and  the  interior.  The  exterior  is  one  large  shell  in  the 
nMnner  of  a  dooM,  large  and  strong  enough  to  indose  and  shelter 
the  interior  from  the  victssitodcs  of  the  weather,  and  the  infaalHtaBts 
Irom  tbe  attacks  of  natural  or  accidental  enemies.  It  is  alwaya, 
therefore,  much  stronger  than  the  interior  building,  which  is  th^ 
habitable  part,  divided  with  a  wonderful  kind  of  regularity  and  con- 
ti^vance,  into  an  amazing  number  of  apartments  for  the  residence 
tit  the  king  and  queen,  and  the  nursing  of  their  nitmerous  prv^ny ; 
or  for  magazines,  which  are  always  found  well  filled  with  stores  and 
provisions. 

From  these  habitations,  galleries  again  ascend,  and  lead  out  hori* 
zontally  on  every  side,  and  are  carried  under  ground  near  to  the 
aurfiiGe  a  vast  distance;  for  if  you  destroy  ail  the  nests  within  one 
hnndred  yards  of  yoor  house,  the  inhabitants  of  those  which  are  left 
unmolested  farther  off,  will  nevertheless  cany  on  their  subterraocons 
galleries,  ^nd  invade  the  goods  and  merchandizes  contained  in 
it  by  sap  and  mine,  and  do  great  mischief  if  3^011  are  not  very 
etfcumspecL 

It  has  been  observed,  that  there  are  of  every  species  of  termkes 
three  orders;  of  these  orders,  the  working  insects  or  labourers  are 
always  tbe  most  numerous;  in  the  termes  bellieostts  there  seems  to 
be,  at  the  least,  one  hundred  labourers  to  one  of  tbe  fighting  io*- 
socts  or  soldiers.  They  are  in  this  state  about  one-feurth  of  an 
inch  long,  and  twenty-five  of  them  weigh  about  a  grain ;  so  that 
they  are  not  so  large  as  some  of  our  ants.  The  second  order,  or 
soldiers,  have  a  very  difierent  form  from  the  labouren,  and  have 
been  by  some  authors  supposed  to  be  tbe  malfs,  and  the  former 
neuters ;  but  they  are,  in  fact,  tbe  same  insects,  only  they  have 
undergone  a  change  of  form>  and  approached  one  degree  nearer  to 
the  perfect  state.  They  are  now  much  larger,  being  half  an  inch 
long,  and  equal  in  bulk  to  fifteen  of  the  labourers.  Ihere  is  now 
likewise  a  most  remarkable  circumstance  in  the  form  of  the  head 
and  mouth ;  for  in  the  former  state,  the  mouth  is  evidently  cakn« 
lated  for  gnawing  and  holding  bodies ;  but  in  this  state  the  jaws 
being  shaped  just  like  two  very  sharp  awls,  a  little  jagged,  they 
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art  IfioftpsUe  of  itiy  thiog  but  piercing  or  woundbig :  for  which 
jHKfKMes  Ibey  sre  very  tfkctMti,  being  a»  bard  aa  a  crab's  claw«  and 
pkwed  in  a  strong  homj  head,  which  ig  of  a  nut-brown  colour, 
and  larger  than  all  the  rest  of  the  body  together,  which  seems  to 
lahdar  under  great  difficulty  in  carrying  it;  on  which  account  per* 
baps  the  animal  is  incapable  of  cHinbing  up  perpendicular  surfaces. 
The  third  order,  or  the  insect  in  its  perfect  state,  varies  its  form 
sMU  more  than  ever.  The  head,  thorax,  and  abdomen,  diSer  almost 
entirely  from  tbe  same  parts  in  the  labourers  and  soldiers ;  and, 
besides  this,  the  animal  is  now  furnished  with  four,  fine,  large, 
brownish  transparent  wing%  with  which  it  is  at  the  time  ofemigra- 
Uoa  to  wing  its  way  in  search  of  a  new  settlement  We  may  open 
twenty  nests  without  finding  one  winged  insect,  for  those  are  to  be 
found  only  Just  before  tbe  commencement  of  the  rainy  season, 
when  they  undergo  the  last  change,  which  is  preparative  to  their 
colenisalMfi. 

In  the  wiikged  stafte,  they  have  also  much  altered  their  size  as 
well  as  form.  Their  bodies  now  measure  between  six  and  sevm 
tenths  of  an  inch  in  length,  and  their  wings  above  two  inches  and 
a  half  from  tip  to  tip,  and  they  are  equal  in  bulk  to  about  thirty 
labourers,  or  two  soldiers.  They  are  now  also  furnished  with  two 
large  eyes,  placed  on  each  side  of  the  head,  and  very  conspicuous ; 
if  they  bai«  any  before^  they  are  not  easily  to  be  distinguished. 
IVobably  in  the  two  first  stales,  their  eyes,  if  they  have  any,  may 
be  smaU,  like  thoae  of  moles;  for  as  tbey  live,  like  these  animals, 
always  under  ground,  they  have  as  little  occasion  for  these  organs, 
and  it  is  not  to  be  wondered  at  that  we  do  not  discover  them ;  but 
the  ease  is  much  altered  when4hey  arrive  at  the  winged  state,  in 
which  tbey  ve  to  roam,  though  but  lor  a  few  hours,  through  the 
wide  air^  and  txp\ote  new  and  distant  regions.  In  this  iorm  the 
animal  comes  abroad  during,  or  soon  after,  the  first  tornado,  which, 
ai  the  latter  end  of  the  dry  season,  proclaims  tbe  approach  of  the 
cttsuing  rains ;  and  seUom  waits  for  a  second,  or  third  bhower,  if 
the  first,  as  is  generally  the  case,  happens  in  the  night,  and  brings 
much  wet  after  it. 

The  quantities  that  are  to  be  found  tbe  next  morning  all  over 
the  sinrfkce  of  the  earth,  but  particularly  on  the  waters,  are  a»- 
tonislfii^;  for  their  wings  are  only  calcubted  to  carry  them  a  few 
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hoan>  and  after  the  rising  of  the  sun  not  one  in  « thbuiand  is  to 
be  found  with  four  wings,  unless  the  morning  continues  n\nj,  when 
here  and  there  a  solitary  being  is  seen  winging  its  way  from  one 
place  to  another;  as  if  solicitous  only  to  avoid  its  numerous  enemies ; 
particularly  various  species  of  ants  which  are  hunting  on  every 
spray,  on  every  leaf,  and  in  every  possible  place,  for  this  unhappy 
race,  of  which  probably  not  a  pair  in  many  millions  get  into  a  place 
of  safety,  fulfil  the  first  law  of  nature,  and  lay  the  foundation  of  a 
new  community. 

The  termites  arborum,  those  which  build  in  trees,  frequently  esta- 
blish then:  nests  within  the  roofs  and  other  paiFts  of  houses,  to  which 
they  do  considerable  damage,  if  not  timely  extirpated.  The  lai^ 
species  are  not  only  much  the  most  destructive,  but  more  difficult 
to  be  guarded  against ;  since  they  make  their  approaches  chiefly 
under  ground,  descending  below  the  foundations  of  houses  and 
stores,  at  several  feet  from  the  surface,  and  rising  agam  ettber  in 
the  floors,  or  entering  at  the  bottoms  of  the  posts,  of  which  the  sides 
of  the  buildings  are  composed,  bore  quite  through  them,  foMowiBg 
the  course  of  the  fibres  to  the  top,  or  making  lateral  perforatioos 
and  cavities  here  and  there  as  they  proceed. 

While  some  are  employed  in  gutting  the  posts,  others  ascend  from 
them,  entering  a  rafter,  or  some  other  part  of  the  roof.  If  they 
once  find  the  thatch,  which  seems  to  be  a  favourite  food,  they  soon 
bring  up  wet  clay,  and  build  their  pipes  or  galleries  through  the 
roof  in  various  directions,  9»  long  as  it  will  support  them;  some- 
times eating  the  palm-tree  leaves  and  branches  of  which  it  is  com- 
posed ;  and,  perhaps  (for  variety  seems  very  pleasing  to  them)  the 
rattan,  or  other  running  plant,  which  is  used  as  a  cord  to  tie  the  va- 
rious parts  of  the  roof  together,  and  that  to  the  posts  whith  support 
it;  thus,  with  the  assistance  of  the  rats,  who  during  the  rainy  sea- 
son are  apt  to  shelter  themselves  there,  and  to  burrow  through  it> 
they  very  soon  ruin  the  house,  by  weakening  the  fastenings,  and  ' 
exposing  it  to  the  wet.  In  the  mean  time  the  posts  wiM  be 
perforated  in  every  direction,  as  M\  of  holes  as  that  timber  in 
the  bottoms  of  ships  which  has  been  bored  by  the  worms;  the 
fibres  and  knotty  parts,  which  are  the  hardest,  being  left  to  the 
last. 

They  sometimes,  in  carrying  on  this  business,  seem  to  find  that 
the  post  has  some  weight  to  support ;  and  then,  if  it  is  a  conve- 
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nittiit  track  to  the  roof,  or  is  itadf  a  kind  of  wood  agreeable  to 
tben^  they  bring  their  mortar,.  aDd  fill  all  or  most  of  the  cavities, 
leaving  the  necessary  roads  through  it,  and  as  fast  as  they  take 
away  the  wood,  replace  the  vacancy  with  that  material:  which 
being  worked  together  by  them  closer  and  more  compactly  «han 
hnman  strength  or  art  could  ram  it,  when  the  house  is  pulled  to 
pieces>  in  order  to  eiamine  if  any  of  the  posts  are  fit  to  be  used 
again,  those  of  the  softer  kinds  are  often  reduced  almost  to  a  shell, 
and  all,  or  a  greater  part,  transformed  from  wood  to  clay,  as 
•olid  and  as  hard  as  many  kinds  of  free-stone  used  for  buikling  in 
England.  It  is  much  the  same  when  the  termites  bellicosi  get  into 
a  chest  or-trunk,  containing  clothes  and  other  things;  if  the  weight 
above  is  great,  or  they  are  afraid  of  ants  or  other  enemies,  and 
have  time,  they  carry  their  pipes  through,  and  replace  a  great 
part  with  clay,  running  their  galleries  in  various  directions.  The 
tree  termites,  indeed,  when  they  get  within  a  box,  often  make 
a  nest  there,  and  being  once  in  possession,  destroy  it  at  thieix 
leisure. 

When  the  termites  attack  trees  and  branches  in  the  open  air, 
they  sometimes  vary  the  manner  of  doing  it.  If  a  stake  in  .a 
hedge  has  not  taken  root  and  vegetated,  it  becomes  their  busine« 
10  destroy  it.  If  it  has  a  good  sound  bark  round  it,  they  will 
enter  at  the  bottom,  and  eat  all. but  the  bark,  which  will  remain 
mud  exhibit  the  appearance  of  a  solid  stick  (which  some  vagrant 
coltoy  of  ants  or  other  insects  often  shelter  in,  till  the  winds  dis« 
perse  it] ;  but  if  they  cannot  trust  the  bark,  they  cover  the  whole 
stick  with  their  mortar,  and  then  it  looks  as  if  it  had  been  dipped 
into  thick  mud  that  had  been  dried  on.  Under  this  covering  th^ 
work,  leaving  no  more  of  the  stick  and  bark  than  is  barely  sufl&* 
cieut  to  support  it,  and  frequently  not  the  smallest  particle ;  so 
that  upon  a  very  small  Up  with  your  walking-stick,  the  whole 
stake,  though  apparently  as  thick  as  your  arm,  and  five  or  six  feet 
long,  loses  its  form,  and,  disappearing, like  a  shadow,  falls  in  small 
fragments  at  your  feet. 

The  first  object  of  admiration  which  strikes  one  upon  opening 
their  hills,  is  the  behaviour  of  the  soldiers.  If  you  make  a  breach 
in  a  slight  part  of  the  building,  and  do  it  quickly  with  a  strong 
hoe,  or  pick-axe,  in  the  space  of  a  few  seconds  a  soldier  will  run 
out,  and  walk  about  the  breach,  aa  if  to  see  whether  the  enemy  is 
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g^m,  or  to  exaoHDe  what  m  the  cauie  of  tke  attack.  He  will 
•onctimet  go  ia  again, atif  to  give  tiK  alarm ;  but  most  (Veqaently 
in  a  short  time,  is  followed  by  a  large  body,  who  rush  out  as  fatC 
as  tlie  bmch  will  permit  them;  and  so  they  proceed,  the  number 
incrtafiag^  as  long  as  any  one  continues  battering  their  building, 
h  u  not  easy  to  describe  the  rage  and  fury  they  shew.  In  theiv 
harry  they  frequently  miss  their  hold,  and  tumble  down  the  sides 
of  the  bUl>  bm  recover  themselves  as  quickly  as  possibie ;  and, 
being  bhnd,  bite  every  thing  they  run  against,  and  thus  make  n 
cmckUng  noise ;  while  some  of  them  beat  repeatedly  with  their 
forceps,  upon  the  bnikling,  and  make  a  small  vibrating  noise, 
something  shriHer  and  quicker  than  the  tidking  of  4  watch.  If 
they  get  hold  of  any  one,  they  will  in  an  instant  let  out  blood 
enough  to  weigh  against  their  whole  body ;  and  if  it  is  the  leg  tfaey 
wound,  you  wiH  see  the  stain  upon  the  stocking  extend  an  imth  im 
width.  They  make  their  hooked  jaws  meet  at  the  first  flirdke,  and 
never  quit  their  hold,  but  sufier  themselves  to  be  pulled  away  leg 
by  leg*  and  piece  after  piece,  without  the  least  attempt  to  escape. 
On  the  other  hand,  keep  out  of  their  way,  and  give  them  no 
interruption,  and  they  will  in  less  than  half  an  hour  retire  into 
the  nest,  as  if  they  supposed  the  wonderful  monster  that  damaged 
their  castle  to  be  gone  beyond  their  reach.  Before  they  are  aH 
got  in,  you  will  see  the  labourers  in  motion,  and  hastening  in  van- 
ous  directions  toward  the  breach,  every  one  with  a  burthen  of 
mortar  in  his  mouth,  ready-tempered.  This  they  stick  upon^he 
breach  as  fast  as  they  come  up,  and  do  it  with  so  much  dtspatcta 
and  facility,^  that  although  there,  are  thousands,  or  rather  millions, 
of  them,  they  never  stop  or  embarrass  one  another ;  and  you  are 
most  agreeably  deceived,  when,  after  an  apparent  scene  tk  hurry 
and  confasion,  a  regular  wall  arises,  gradaallj  filling  up  the  chasm. 
While  they  are  thus  employed,  almost  all  the  soldiers  are  retired 
quite  out  of  sight. 

A  renewal  of  the  attack,  however,  instantly  changes  the  scene. 
At  every  stroke  we  hear  a  loud  hiss ;  and  on  the  Brst  the  labourers 
run  into  the  many  pipes  and  galleries  with  which  the  building  is 
perforated,  which  they  do  so  quickly  that  they  seem  to  vanish,  for 
in  a  few  seconds  all  are  gone,  and  the  soldiers  rush  out  As  numerous 
and  as  vindictive  as  before. 

Previously  to  breeding,  a  very  surprising  chaiq;e  takes  pUu:e  in 
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the  body  bf  the  queen  or  breedings  animtl.  The  tbdomen  of  this 
female,  in  the  terroet  beHicosus  especiaHy,  begins  griduatty  to 
extend  and  enlarge  to  such  an  enormous  size,  that  an  old  queen 
will  have  it  increased  so  as  to  be  fifteen  hundred,  or  two  thousand 
times  the  bulk  of  the  rest  of  her  body ;  and  twenty  or  thirty 
thousand  times  the  bulk  of  a  labourer.  Mr.  Smeathman  conjee- 
lures  the  animal  is  upwards  of  two  years  ok),  when  the  abdomen  is 
increased  to  three  inches  in  length ;  and  has  sometimes  found  them 
of  near  twice  that  size.  The  abdomen  is  now  of  an  irregular 
oblong  shape,  being  contracted  by  the  muscles  of  every  segment^ 
and  is  become  one  vast  matrix  full  of  eggs,  which  make  long  cir* 
cumvolutioos  through  an  innumerable  quantity  of  very  minute 
vessels,  that  circulate  round  the  inside  in  a  serpentine  manner, 
which  would  exercise  the  ingenuity  of  a  skilful  anatomist  to  dis- 
sect and  devek>p.  This  singular  matrix  is  not  more  remarkable 
for  its  amaaing  extension  and  size,  than  for  its  peristalic  motion, 
which  resembles  the  ondnlaiing  of  waves,  and  continues  inces- 
santly without  any  apparent  e&rt  of  the  animal  •  so  that  one  part 
or  other  attematdy  is  rising  and  sinking  in  perpetual  succession, 
and  the  matrix  seeois  never  at  rest,  but  is  always  protruding  eggs 
to  the  amootit  of  sixty  in  a  minute ;  or  eighty  thousand  and  up* 
ward  in  one  day  of  twenty-^our  homrs.  These  eggs  are  instantly 
taken  from  her  body  by  her  attendants  {q(  whom  there  are  always, 
ID  the  royal  chamber,  and  the  galleries  acyaeeot,  a  suflkient  num* 
ber  in  waiting)  and  carried  to  the  nurseries,  which  in  a  great  nast 
nay  son»e  of  them  be  four  or  five  feet  distant  in  a  straight  line, 
and  consequently  much  Ourther  by  their  winding  galleries.  Here, 
after  they  are  hatched,  the  young  are  attended  and  provided  with 
every  thing  necenary,  until  they  are  able  to  shift  for  themselves, 
and  take  their  share  of  labour. 

{Derham.  PhiL  Trans,  Gregofy. 
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8BCTION  XVII. 

Crab.     Lobster, 
Cancer. — Linn. 

Thb  valuminous  genus  of  the  cancer  comprised  upwards  of  eighty 
distioct  speciesy  of  which  the  common  lobster  and  laiid*crab  are 
peculiarly,  worthy  of  notice. 

!•  Common  Lobster. 

Cancer  gammarat. — Linn. 

This  species  inhabiu  the  common  rocky  shores  of  our  island,  biH 
chiefly  where  there  is  a  depth  of  water.  In  Uyn,  in  CaemanFoa- 
shire,  a  certain  small  lobster,  nothing  difiereot,  except  in  size, 
burrows  in  the  sand.  Lobsters  fear  thunder,  and  are  apt  to  cast 
their  claws  on  a  great  dap :  it  is  said  they  will  do  ^e  same  on  the 
firing  of  a  great  gun ;  and  that,  when  men  of  war  meet  a  lobster- 
boat,  a  jocular  threat  is  used,  that  if  the  master  does  not  sell  them 
good  lobsters,  they  will  salute  him.  This  species  inhabits  the 
clearest  water>  at  the  foot  of  rocks  that  impend  o?er  the  sea; 
which  has  given  opportunity  of  examining  more  closely  into  tbe 
natural  history  of  the  animal,  than  of  many,  others  who  live  in  an 
element,  that  in  a  great  measure  limits  the  inquiries  of  tbe  most 
inquisitive.  Some  lobsters  are  taken  by  hand;  but  the  greater 
quantity  in  pots,  a  sort  of  trap  formed  with  twigs»  and  baited  with 
l^bage.  They  are  formed  like  a  wire  mouse-trap,  so  that  when 
tbe  lobster  gets  in,  it  cannot  return.  Lobsters  begin  to  breed  in 
spring,  and  continue  breeding  most  part  of  the  summer.  Dr. 
Bagster  says  he  counted  13,444  eggs  under  the  tail, .  besides  those 
that  remained  in  the  t>ody  unprotruded.  They  deposit  those  eggs 
in  the  sand,  where  they  are  soon  hatched.  Lobsters  change  their 
shells  annually.  They  acquire  an  entire  new  coat  in  a  few  days : 
but  during  the  time  that  they  remain  defenceless,  they  seek  some 
very  lonely  place,  for  fear  of  being  devoured  by  such  of  their 
brethren  as  are  not  rin  the  same  situation.  It  is  remarkable,  that 
lobsters  and  crabs  renew  their  claws,  when  accidentally  torn  off; 
and  they  grow  again  in  a  few  weeks,  though  they  never  lUtain  ta 
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Uie  iiie  of  the  firaC  They  ire  tery  v^racMit  arnmab^  and  ftei 
Ml  tea*weeds,  garbage,  and  all  soru  of  dead  bodiet.  Thoagh  the 
ora  are  caBt  at  all  •eaaoht,  they  seem  only  to  come  to  life  io  July 
and  August  Great  nombers  of  them  may  then  be  found  in  the 
A>rm  of  tadpoles,  swimming  about  the  little  pools  left  by  the  tides 
aaeiong  the  rocks;  and  many  idso  under  their  proper  form,  from 
half  an  inch  to  four  inches  in  length.  In  casting  their  shelb,  ii  is 
hard  to  conceife  how  the  lobsters  are  able  to  draw  the  flesh  of 
their  large  claws  out,  leaving  the  shells  entire,  and  attached  to  the 
ihell  of  their  body,  in  which  state  they  are  constantly  foimdw 
The  fishermen  say,  the  lobster  pines  before  casting,  till  the  flesh  of 
its  large  claw  is  no  thicker  than  the  quill  of  a  goose,,  which  enables 
it  to  draw  its  parts  through  the  joints  and  narrow  passage  near  the 
trunk.  The  new  shell  is  quite  membranaceous  at  first,  but  hardens 
by  degrees.  Lobsters  only  grow  in  size  while  their  shells  are  in 
their  soft  state.  They  are  chosen  for  the  table,  by  their  being 
heavy  in  proportioti  tp  their  size*;  and  by  the  hardness  of  the  shells 
on  their  sides,  which,  when  in  perfection,  will  not  yield  to  mode*- 
rate  pressure. 

3.  Land'CraK 
Cane^  tiirl6oU.^»LiNifk 

Trb  crabs  of  this  species  Inhabit  the  BahaoMi  islands,  as  Well  as 
most  lands  between  the  tropics.  These  animals  live  not  only  in  a^ 
kind  of  orderly  society,  in  the  retreats  ia  the  moootains;  but 
regularly,  once  a  year^  march  down  to  the  sea^side  in  a  bodyiiaf 
some  millions  at  a  time*  As  they  multiply  in  great  numbers,, they 
choose  the  month  of  April  or  May  to  begin  their  eacpedition )  and 
then  tally  out  by  thousands  from  the  stumps^  of  hollow  trees^  from 
the  clefts  ^  rocks,  and  from  the  holes  which  they  dig  for  themw 
selves  under  the  surface  of  the  earth.  At  that  time  the  whole 
ground  is  covered  with  this  band  of  adventurers;  there  is  no  aet^ 
ting  down  one's  foot  without  treading  upon  tliem.  The  sea  is  their 
place  of  destination,  and  to  that  they  direct  their  march  with  rights 
lined  precbion.  No  geometrician  could  send  them  to  their  des* 
tined  station  by  a  shorter  course;  they  neither  tuvn  to  the  right 
nor  left,  whatever  obstacles  intervene;  and  even  if  they  meet  with 

TOL.  T.  I  1 
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«  hoMCy  tbey  wHl  aUanpt  to  sctle  the  walls^  to  keep  the  uidsvokea 
tenor  of  their  way.    Bat  though  thia  is  the  general  order  of  their 
route,  tbey,  upon  other  oeoasionsy  are  obliged  to  conform  to  the 
face  of  the  country;  and  if  it  is  intersected  with  rivers,  they  arc 
then  seen  to  wind  along  the  course  of  the  stream.    They  are  oflea 
obliged  to  halt  for  want  of  rain,  and  go  into  the  most  con?enient 
encampment  till ^the  weather  changes.    The  main  body  of  fhe  army 
is  composed  of  females,  which  nerer  leave  the  mountains  till  tfa^ 
rain  is  set  in  for  some  time.    The  night  is  their  chief  time  of  pro* 
ceedingi  but  if  it  rains  by  day,  they  do  not  ftil  to  profit  by  the 
occasion ;  and  th^  continue  to  move  forward  in  their  sbw  uniform 
manner.    When  the  sun  shines,  and  is  hot,  upon  the  .surface  of 
the  groand,  tbey  make  a  universal  halt,  and  wait  till  the  cool  of 
the  evening.    When  they  are  terrified,  they  march  back  in  a  con* 
losed  disoffderly  manner,  holding  up  their  nippers,  wilb  .which  Uiey 
sometimes  tear  ojflT  a  piece  of  the  skin,  and  then  leave  the  weapon 
where  they  infiictecl  the  wound.   :They  even  try  to  intimidate  their 
enemies;  for  tbey  oflea  clatter  their  nippeHs  together,  «is  if  .to 
threaten  those  that  disturb  them.    But  though  they  thus  strive  to 
be  formidable  to  man,  they  are  much  more  so  to  each  other;  for 
tbey  are  possessed  of  one  most  unsocial  property,  which  is,  that 
if  any  of  them  by  accident  be  maimed/  in  such  a  manner  as  to  be 
incapable  of  proceedings  the.  rest  .&11,  uppn  and  devour  it  on  the 
spot,  and  then  pursue  their  journey.    When,   after  a  fatiguing 
march,  and  escaping  a  thousand  dangers^,  (forthjey  aces^Hnethnes 
three.i months  in  luting  to  the  shore,]  they  bav^  airrtve<]t  ,^t  thi^ 
destined  pert,  they' prepare  to  cast  liheir  spawn*  which  shaking  off • 
iato  the  water,  they  leave  accident  to  bring  it  to  maturity.  ,  At  this 
time,  shoals  of  hungry  fish  ace  at  the  shore  in  expectati^tpi  of  this 
annual  supply ;  the  sea  to  a  gre^t  dist^ce  seeips  black  with  them ; 
and  about  two-thirds  of  the  crab's  eggs  are  immediately  devoured 
by  these  rapikciouB  invaders. .  The. eggs  t^at  escape  are  hatched 
imder  the  sand.;  and,  soon  ader^  millions  at  a  time  of  tbase  little 
Orabsare  seen  quitting  the  shore,  and.  slowly  travelling  up  to  the 
mountains.    This  animal,   when  possessed  of  its  relrea^.in  the 
monntsiins,  is  impregnable:  for,  only  subsisting  on  vegetables,  it 
•eldom  ventnres  out:  and  its  habitation  being. in  the  most  ioacces- 
Mble  places,,  ii  .remains  for  a  great  part  of  t,he  season  ^in  perfect 
•eoority*    It  Is  only  when  impelled  by  the  desire  4>f  bringing  forth 
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its  ypung,  and  when  coinpeHed  to  descend  into  the  ftot  country^ 
that  it  i§  taken.  At  that  time,  the  natives  wait  for  its  descent  in 
eager  evpecution,  and  destroy  thousands;  but,  disregarding  their 
bodies,  they  only  seek  for  that  small  spawn  which  lies  on  each  side 
of  the  stomach,  within  the  shell,,  of  about  the  thickness  of  a  man's 
thumb.  They  are  much  more  valuable  upon  their  return  after 
they  have  cast  their  shell;  for,  being  covered  with- a  skin  resem- 
bling soft  parchment,  almost  every  part  except  the  stomach  may 
be  eaten.  Jhey  are  taken  in  the  holes  by  feeling  for  them  with  an 
instrument;  they  are  sought  after  by  night,  when  on  their  journey, 
by  flambeaux.  The  instant  the  animal  perceives  itself  attacked,  it 
throws  itself  on  its  back,  and  with  its  claws  pinches  most  terrybly 
whatever  it  happens  to  fasten  on.  But  the  dextjerous  crab-catcher 
takes  them  by  the  binder  legs,  in«uch  a  manner  that  the  nippers 
cannot  touch  him,  and  thus  he  throws  them  into  his  b^.  Some- 
times also  they  are  caught  when  they  take  refuge  in  the  bottoms  of 
holes  ijn  rocks  by  the  sea-side,  by  covering  the  mouth  of  the  \^e, 
to  prevent  their  getting  out ;  an4  then,  aooq  after,  the  tide  comiag, 
enters  the  hole,  and  the  animal  i*  found,  upon  its  ebbiog,  dcowned 
in  its  retreat  These  crabs  are  of  various  sizes,  the  langest  about 
six  inches,  wide;  they  walk  side-ways  like  the  seshcrab,  and  iare 
shaped  like  jthem ;  some  are  Uadc,  some  yellow,  some  red,  and 
others  variegated  with  red,  white,  and  yellow,  moMBd*   • 

The  light^ccAoared  are  reckoned  hest;^  and  wiien  in  full  Jiesh, 
iare  very  well  tast«d. 
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CHAP  IV. 

FI8H£S. 

.  Piicet.— I4NII,    . 

sBcrrt^N  I. 

;       "  .  Eel. 

Mnneoa  ao^illa.— Link. 

X  »■  celii  •  viery  lingular  .fish  io  aeferal  tbiiiga  thtt  rehkU  to  iU 
natuval  hitfory;  aud  ia  loine  reapecU  bordelrs.oii  the  nature  of  tbe 
v«piikr  tribe. 

It  M  ki^owB  to  quit  iti  eletnent;  and,  during,  nigk^  to  wander 
tokmg  tbe  tncadowt,  not  only  fdt  change  of  habitation,  but  also. for 
the  sake  of  prey*  leading  on.  the  snaila  it  finds  in  it^  passage. 
.  DuHng  winter  it  btds  itself  :deep  in  the  mud,  and  continues  in  a 
state  of  rest  like  the  serpent  kind.  It  is  very  impatient  of  cold,  and 
wiK  eagerly  take  shelter  in  a  whisp  of  straw,  fiung  into  a  pond  in 
severe  weather,  which  has  sometimes  been  practised  as  a  method  of 
taking  them.  Albertus  goes  so  far  as  to  say,  that  he  has  known  eels 
to  shelter  in  a  bay-rick,  yet  all  perish  through  excess  of  cold. 

It  has  been  observed  that  in  the  river  Nyne  there  is  a  variety  of 
small  eel,  with  a  lesser  head  and  narrower- mouth  than  Uie  common 
kind ;  that  it  is  found  in  clusters  in  the  bottom  of  the  river,  and  is 
catted  the  bed-eel;  these  are  sometimes  roused  up  by  violent  floods, 
and  are  [never  found  at  that  time  with  meat  in  their  stonracha. 
This  bears  such  an  analogy  with  the  clustering  of  blind-worms,  in 
their  quiescent  state,  that  we  cannot  but  consider  it  as  a  further 
proof  of  a  partial  agreement  in  the  nature  of  the  two  genera. 

The  ancients  adopted  a  most  wild  opinion  about  the  generation 
of  these  fish,  believing  them  to  be  either  created  from  the  mud,  or 
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thai  the  ficrtpiogt  of  Cbeir  b^iei^  wbtob  ilM»y  left  on  the  i 
were  animated  and  beeame  jQuag  eela.  jSo0iftiiici4fBti»>gaaeMH« 
thcae  opinkma,  and  Into  others  tjemi  went  equally  eiclrefttgant  ,Tb^ 
could  net  account  for  die  appearand  of  Iheae  6sb  in  tioodatlM 
nefer  were  stocked  with  them^  and  .that  were  oven  so  feittolte  at  to 
Dttke  their  being  met  with  in  «ud^  a  place  a  phenomenon  thai  ihey 
conU  noi  solve.  But  there  i»  mneh  reason  to  believfe^  thai  many 
waters  are  supplied  with  theae  fish  by  the  aquatic  Tairlof  prey»  in 
the  same  manner  as  vegetation  is  spread  by  many  :0f-itbe,land*biKlf» 
either  by  being  dilopped  aib  they:  carry  tbem  t»  feed  thnii:  yosiag> 
or  by  passing  quick  through  theii*  bodies^  as  ia  the  case  With  ber«His ; 
and  such  may  be  the  occasion  ofrtbe  appeanuMeof  these  fish  in 
places  where  th^y  wttre  never  seen  before.  Aii'to.  their  inaaediau 
generation,  it  has  been  sufficiently  proved  to  be  efiected  in  the  oim^I^ 
nary  coune  of  nature,  and  that  th«y  are  Vi vipatdua.        . 

They  are  extremely  voracious,  and  very  detitructive  to  the  fry  of 
fish. 

No  fish  lives  so  long  out  of  water  a^  the  ed ;  it  is  extremely  tena- 
cious of  life,  as  its  parts  will  move  a  considerable  time  after  they 
are  flayed  and  cij^  into  pieces. 

The  eel  is  placed  by  Linnsus  in  the  genus  of  mur^nwi,  his  first 
of  the  apodal  fish,  or  such  which  want  the  ventral  fins.     « 

The  eyes  are  placed  not  remote  from  the  end  of  the  nose  :  the 
hides  are  tinged  with  red :  4he  under  jaw  b  longer  than  the  upper : 
the  teeth  are  small,  sharp,  and  numerous :  beoeath  each  eye  is  a 
minute  orifice ;  at  the  end  of  the  nose  two  others,  small  and  tu^ 
bular. 

The  fish  is  furnished  with  a  pair  of  pectoral  fins,  rounded  at  their 
ends.  Another  narrow  fin  on  the  hock,  uniting  with  that  of  the 
tail :  and  the  anal  fin  joins  it  in  the  same  manner  beneath. 

Behind  the  pectoral  fins  is  the  orifice  to  the  gilk,  which  are  con- 
cealed in  the  skin. 

Eels  vary  much  in  their  colours,  from  a  sooty  hue  to  a  light  olive 
green ;  and  those  which  are  called  silver  eels  have  their  bellies  white, 
and  a  remarkable  clearness  throughout. 

Besides  theses  there  is  another  variety  of  Ibis  fish,  known  ip 
(he  Thames,  by  the  name  of  grigs,  and  about  O^ocd  by  that  of 
grigs  or  gluts.    These  are  scarcely  ever  seen  near  Oxford- in  the 
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winter,  but  appear'in  tpringi  and  bit«  readily  at  tbe  hook,  which 
eoiaaioti  eah  in  that  ndghbourhoad  will  not.  They  have  a  larger 
bead,  a  bkmternoae,  thidcer  skiny  and  leas  leit  than,  the  common 
sort;  neither  are  they  so  much  esteeiiQed,  nor  do  they  often  etceid 
three  or  four  poauds  in  weight.  *  ! 

Common  eels  grow  to  a  large  size;  sometiiaesso  great  as  to  weigh 
fifteen  tft  twenty  pounds,  but  that  is  extremely  rare.  At  to  instances 
brought  by  Dale  and  others,  of  these  fish  increasing  to  a  superior 
magnitude,  w'e  have  mqeb  reason  to  suspect  them  to  have  been 
congers,  since  the  ertormotis  fkh  they  describe  have  all  been  taken 
at  the  months  of  the  Thames  or  Medwa jr. 

The  eel  is  the  most  universal  lof  fish,  yet  it  is  scarce  ever  found 
in  the  Danube,  though  it  is  verf  common  in  the  hkei  and  rivers^of 
Upper  Austria; 

The  Romans  held  this  fbh  very  cheap,  probably  from  its  likeness 
toasnak^. 

Vos  «nguilla  manet  longs^eognata  cohibrae, 
Vemulii  riparam  pinguis  torrente  cloaca. 

JUTEMAL,  Sat.  V. 

For  jTou  is  kept  a  sidk-fed  snake«like  eel. 

On  the  contrary,  the  luxurious  SybtlRtes  were  so  fond  of  the$e 
fish,  as  to  exempt  from  every  kind  of  tribute  the  persons  who  sold 
them. 

{Pennant. 

SBCTION   II. 

Suufrd-PM. 

Xipbias  Gladiot. — Linn. 

This  is  a  native  of  the  MediteiTanean,  and  is  mostlv  found  in 
the  Sicilian  sea ;  grows  to  a  Tery  large  size,  sometimes  measuring 
twenty  feet  in  length ;  and  is  of  an  active  and  predacious  disposi- 
tion, feeding  on  tbe  smaller  kind  of  fishes,  which  it  kills  by  pierc- 
ing with  its  sword^shaped  snout.  The  body  is  long,  i^ound,  and 
gradually  tapers  towards  the  tail:  the  head  flattish,  the  mouth 
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wide,  both  jaws  ending  in  d  point,  but  the  upper  stretched  to  » 
great  distance  beyond  the  lower ;  this  pan,  which  is  commonly 
called,  the  sword,  is  flattish  abo?e  and  beneath,  and  sharp  on  the 
sides :  it  is  of  a  bony  substance,  covered  by  a  strong  skin  or  ept* 
dermis  t  down  the  middle  of  the  upper  part  runs  an  impressed  line 
.  or  furrowi  and  three  similar  ones  on  the  lower  surface  i  the  tongue 
is  freei  or  unconnected  with  the  palate,  and  is  of  a  strong  texture, 
and.  in  the  throat  are  certain  rough  bones:  the  nostrils  are  double, 
and  seated  near  the  eyes,  which  are  moderately  large  and  protube- 
rant !  the  body  is  covered  by  a  thin  skin,  having  a  thick  fatty 
jOQembrane  lying  beneath  :  the  lateral  line  is  placed  near  the  back, 
and  is  formed  of  a  series  of  longish  black  specks  :  the  dorsal  fin  is 
verj^  high  at  its  coomiencement,  and  sinking  suddenly,  becomes  very 
shallow,  and  is  continued  to  within  a  small  distance  from  the  tail, 
terminating  in  an  elevated  process :  the  vent-fin  is  placed  nearly 
opposite  this  p^rt  beneath,  and  is  moderately  small,  and  much 
wider  at  each  extremity  than  at  its  middle :  the  pectoral  fins  are 
rather  small^  and  of  a  lanceolate  bhape :  the  tail  is  large  and  crescent- 
shaped  ;  and  on  each  side  the  body,  immediately  before  the  tail, 
is  a  strong  finny  prominence  or  appendage.  The  general  colour 
of  the  sword-fish  is  brown,  accompanied  by  a  deep  steel-blue  cast 
on  the  head  and  upper  parts,  and  silvery  white  on  the  sides  and 
abdomen. 

Mr.  Pennant  observes,  that  the  ancient  method  of  taking  the 
sword-fish,  particularly  described  by  Strabo,  agrees  exactly  with 
that  prajCtised  by  the  moderns  at  the  present  day.  A  man  ascends 
one  of  the  cliffs  that  overhang  the  sea,  and  as  soon  as  he  spies  the 
fish,  gives  notice,  either  by  his  voice,  or  by  signs,  of  the  course  it 
takes.  Another  person,  stationed  in  a  boat,  climbs  up  the  mast, 
and,  on  peeing  the  fish,  directs  the  rowers  to  it.  As  soon  as  he 
thinks  they  have  got  within  reach,  he  descends,  and  taking  a  spear 
in  his  hand,  strikes  it  into  the  fish ;  which,  after  wearying  itself  with 
its  agitations,  is  seized  and  drawn  into  the  boat.  It  is  much  esteemed 
by  the  Sicilians,  who  cut  it  in  pieces  and  salt  it :  this  process 
was  anciently  performed,  particularly  at  the  town  of  Thurii,  in 
the  bay  of  Tareutum ;  and  hence  the  fish  was  called  Tomus  Thu- 
rianus  *. 

•  Plin.  I.  as.c.  11. 
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The  iWdrfl^A  is  occiigionaHy  fomid  not  only  ki  the  Meditcr- 
rwiean  bot  in  the  Northern  seas,  and  someUiiMy  mi  the  P^fic  j  it 
IS  probable,  however,  that  U  baa  been  often  confoimded  with  a 
diftrent  specie*  more  common  in  that  ocean. 

This  fish  is  bold  and  active,  and  in  one  instance  was  known  to 
attack  an  East  Indiaman,  which  he  would  certainly  bate  aunk^ 
by  dri?ing  his  long:  serrated  Miout  ijr  sword  through  iu  hulk,  bot  that 
he  killed  himself  by  the  violence  of  his  attack ;  in  oonsequem^e  of 
which  the  sword  remained  in  the  timbeia  of  the  ship,  and  no  leak 
of  any  consequence  ensued.  A  piece  of  the  hulk,  with  a  part  of 
the  fish's  sword  imbedded  in  it,  was  presettttd  to  the  British 
Museum,  and  may  sUII  be  seen  there  as  an  ofcgect  of  eurioaity. 

aSCTION   IIK  .^ 

Electrical  Eel,  or  Gymnoie. 
GyDnoCnt  elcctrictu^— LtNw; 

Electrical  Torp€do,.or  Ray. 
Kaia  torpedo.— Linn. 

TlBEKB  are  rarious  fishes  which*have  a  power  of  coHetting  and 
discharging  small  portion,  of  the  electric  fluid:  some  a  quantity 
«o  romnte  as  to  be  scarcely  sensible,  nke  that  thrown  forth  from 
the  hair  of  the  cat's  back,  to  the  baud  that  touches  it :  but  othen 
in  a  quantity  so  considerable,  as  to  produce  exhaustion  and  numb* 
nessof  the  nerm  exposed  to  iu  action,  or  even  a  shock  eqttal  to 
that  of  a  large  Leyden  phial.  ^ 

Of  thfs  lastkind  the  two  most  celebrated  are  these  which  we 
have  enumeratedat  the  head  of  the  section;  and  which,  though  in 
the  artificial  system  of  Linnaus  belonging  to  diflerent  oiders!  we 
•nail  here  contemplate  simulUneously. 

The  ToRrEDo  has  been  celebrated  both  by  ancienU  and  moderns 
for  IU  wonderful  faculty  of  causing  a  sudden  numbness,  or  painful 
sensauon,  in  the  limbs  of  those  who  touch  or  handle  iU  This 
power  the  ancients,  unacquainted  with  the  theory  of  electricity. 
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wart  conteoAed  to  wksmt,  without  jAtempitDg  to  «xptaiii :  mnip  as 
it  ufuiA  ki  limilftr  cisa^  magoifidd  it  ioto  aa  efiect  little  .abort  of 
what  is  commoiily  ascribed  to  eDchantment  Thus  we  are  told^by 
Oppian,  that  the  torpedo*  conseious  of  hb'lat^t  faculty^  when 
caught  by  a  hook,  exerts  it  ia  such  a  manoer,  that  passing  aloi% 
the  line  and  rod,  it  benumbs  the  aatonisbed  ^hennan,  and  sud* 
denly  reduces  hina  to  a  state  of  helpless  stnpefMrtion. 

'^  M»lfl9l|l  NI{K«/*  1(0. 

The  hook'd  torpedo,  with  instinctive  force. 
Calls  all  his  magic  from  its  secret  source; 
Quick  thro'  the  slender  line  and  polished  wand 
It  darts ;  and  tingles  in  the  offending  hand*. 
The  palsied  fisherman,  in  dumb  surprise. 
Feels  thro'  his  frame  the  chilling  vapours  rise : 
Drops  the  lost  rod,  and  seems,  in  stiffening  pain. 
Some  frost-fix'd  wanderer  on  the  polar  plain. 

It  is  aflSrmed  by  Pliny,  that  (he  torpedo,  even  when  touched 
with  a  spear,  or  stick,  can  benumb  the  strongest  arm,  and  stop  the 
swiftest  foot. 

It  is  well  observed)  by  Dr.  Bloch,  that  these  exaggerations  on 
the  part  of  the  ancients  are  the  less  to  be  wondered  at,  when  we 
reflect  on  similar  ones  in  modern  times.  Thus,  when  Muschen- 
broek  happened  accidentally  to  discover  and  feel  the  efiect  of  the 
electric  shock,  from  what  is  called  the  Leyden  phial,  he  represented 
it  of  so  terrible  a  nature  as  to  affect  his  health  for  several  days 
afterwards ;  and  declared  that  he  would  not  undergo  a  second  for 
the  whole  kingdom  of  France.  Yet  this  is  now  the  coipmon  amuse- 
ment of  philosophical  curiosity. 

The  observations  of  the  learned  Redi  and  others,  in  the  seven- 
teenth century,  had  tended,  in  some  degree,  to  elucidate  the 
peculiar  actions  and  anatomy  of  the  torpedo ;  but  it  was  reserved 
for  more  modem  times,  and  for  our  own  ingenious  countrymen  in 
particular,  to  explain,  in  a  more  satisfactory  manner,  the  particu- 
lars of  its  history ;  and  to  prove  that  its  power  is  truly  electric. 

*  There  are  not  wanting  somt  who  insist  that  this  is  no  exaggcratioo,  and  that 
the  clcctridtj  of  the  torpedo  it  rtaN j  eondocted  in  this  manner. 
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IWfiftt ciperfaBcati of  t^ kfiodwemmadkby  Me* Wabh, oCthr 
Sofal  Sociciy  of  Londeo^  .at  &ocheHe>  iq  Franoef  in  ihe  year 
1773.  .'.-.. 

**  The  efiett  of  the  torpedo)'^  8ay»  Mr.  Waltb,  "  appears  to  be 
ahtnltittly  electrical,  .Hocmiag'its  circuit .  through  .the  sam^  eoddoc- 
toffs  with  electricity^  and  being  intercepted  by  the  same  non4:on« 
ductors,  as  glass  and  sealing<icax*  The  back'  and  the  breast  of 
the  animal  appear  to  be  in  different  states  of  electricity ;  I  mean, 
in  particular,  the  upper  and  lower  surfaces  of  <fae  two  assemblages 
of  pliant  cylinders  engraved  in  the  work  of  Lor^zini*.  By  the 
kbowledge  of  this  circumstance,  we  have  been  Enabled  to  direct  his 
shocks,  though  they  were  small,  through  a  ciirctiit  of  four  persons, 
all  feeling  them;  and  likewise  through  a  considerable  length  of 
wire  held  by  two  insulated  persons,  one  touching  his  lower  sur- 
face, and  the  other  his  upper.  .  When  the  wire  was  exchanged  for 
glass  or  sealing-wax^  no  efiect  could  be  obtained :  but  as'  soon  a» 
it  was  resumed>  the  two  persons  became  liable  to  the  shock.  These 
experiments  have  been  varied  many  ways,  and  repeated,  times 
without  number,  and  they  all  determined  the  choice  of  conductors 
to  be  the  same  in  the  torpedo  as  in  the  Leyden  phial.  The  sensa- 
tions, likewise,  occasioned  by  the  one  and  the  other,  in  the  human 
frame,  are  precisely  similar.  Not  only  the  shock,  but  the  numb- 
ing sensation,  which  the  animal  sometimes  dispenses,  expressed  in 
Frencb  by  the  words  engourdissaneru  and  fourmilUmenl,  may  be 
exactly  imitated  with  the  phial,  by  means  of  Lane's  electrometer; 
the  regulating  rod  of  which,  to  produce  the  latter  efiect,  must 
be  brought  almost  ihto  contact  with  the  prime  conductor  which 
joins  the  phial.  It  is  a  singularity  that  the  torpedo,  when  insu- 
lated, should  be  able  to  give  us,  insulated  likewise,  forty  or  fifly 
successive  sDocks,  from  nearly  the  same  part;  and  these,  with 
little)  if  any,  diminution  of  their  force.  Each  effort  of  the  ani- 
mal, to  give  the  shock,  is  conveniently  accompanied  by  a  depres- 
sion of  tne  eyes,  by  which  even  his  attempts  to  give  it  to  non-con- 
ductors can  be  observed :  in  respect  to  the  rest  of  his  body,  he 
is  in  a  great  degree  motionless,  though  pot  entirely  so.  I  have 
taken  no  less  than  fifty  of  the  above-mentioned  successive  shocks, 
from  an  insulated  torpedo,  in  the  space  of  a  minute  and  a  half. 

*  ObienraxiiMU  intoriio  allc  torpedini..    1768.  - 
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AIL  our  exptftmeDtt  confim;  tlMt  the  dectricity  •£  ih^  torpado  U 
coodefi8ed>=  in  the  iottaai  of  ita  explMiOK,  by  a  suMao  energy  oC 
the  animal ;  aftd.  at  tbeve  k  no  gradual  aocumulaiioD^  or  re^entio^ 
of  U>  at  in  the  case  of  char^  giiU(»,  it  is,  not  at  all  turpming*  thatc 
tto  signs  of  attraction  Or  rfpolsioii  were  perceived  in  the  pilb-liaUsk 
In  short,  "die  «flect  Of  the  torpedo  appears  to  ari^^  Croid  a  idoa^ 
pressed  elastie  fhiid,  restoring  itself  to  its  equilibriooi  i«s  the  same 
way,  and  by  tfoe  same  mediduns  <a  the  etastio  fluid  .coinipressod  in 
charged  glt^  Itht  skin  i>f  theanjutml^  bad  cooditciiMr  jaa  it  i4> 
seems  to. be  a  better  coodoqtor  of  l^is  ^Wtficity  thaa  ih«  thinnest 
plate  of  eltsticiun  Notwithstanding  the  weak  spring  of  the  <  tor-; 
pedinal  electricity^  I  was  aUe^  in'^  public  ei^hibitioDS'  of  wsjf 
experiments  at  La  Bocbelfe,  to  e<Mi?ey  it  through  a  circjuif/iofiMed 
from  oneeorfiioe  ef  the  animal  to  theotber,  by  ,two;te|^  bratis 
vires,  and  £Mir  piersoDs,  which  nui«ber,  at  times,  was  increaaed 
«fen  to  eight.  The  several  persons  were  saade  to  oottmunicalf^ 
with  each  other,  and  the  two  ontMaost  with  the  wires,  by  Okeapa 
of  water,  contained  in  bams,  properly  disposed  betwieen  them  for. 
that  puipose/' 

This  eorions  and  convincing  experiment  is  thus'related  by  Mon^ 
neur  Seignette,  (mayor  of  La  Roohelle,  and  one  of  the  aeCretarito 
of  9k  academy)  published  in  the  French  gaxetles  for  iht;  mofith  of 
October,  in  the  abovC/year.  ....<... 

"  A  live  torpedo  was  placed  on-  ft  table.  Bound  another  table 
stood  five  persons  insulatcdw  Two  brass  wires,  each  thirteen  feet 
long,  were  suspended  to  the  cdtiug  by  silken  striags*  One  of 
these  wires  rested  by  one  end  on  the  wet  napkin  on  which  the  fish 
lay  :  the  other  end  was  immersed  in  $i  basin  full  of  water,  placed 
on  the  second  taUe,  on  which  stood  four  other  bawu  likewise  full 
of  water.  The  first  person  put  a  finger  of  one  hJVin  the  basin 
in  which  the  wire  was  immersed,  and  a  finger  of  the  other  hand  in 
a  second  basin.  The  second  person  put  a  finger  of  one  hand  in 
this  last  bas'm,  and  a  finger  of  the  other  band  in  the  third ;  and 
so  on  successively,  till  the  five  persons  communicated  with  one 
another  by  the  water  in  the  basins.  In  the  last  basin  one  end  of 
the  second  wire  was  immersed;  and  with  the  other  end  Mr*. 
Walsh  touched  the  back  of  the  torpedo,  when  the  five  persons 
felt  a  commotion,  which  diftred  in  nothing  from  that  of  the  Leyden 
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expenment,  except  In  tile  degree  of  fofce.  Mr.  WmbH,  who  W9M 
ttot  In  the  circle  of  condoctioii,  receired  no  aboclL  This  expcri-^ 
Bent  w«B  repeated  tereral  times,  eren  with  eigbi  penont,  and 
always  with  the  same  success.  The  action  of  the  torpedo  is  com-> 
manicated  by  the  same  medtams  as  that  of  the  ckctric  fluid.  The 
bodies  which  intercept  the  action  of  the  one,  intercept  likewise  the 
tctSon  of  the  other.  The  effects  produced  by  the  torpedo  resem* 
Me  in  arery  respect  a  weak  electricity.  This  exhifaiUon  of  the 
dectric  powers  of  the  torpedo,  before  the  academy  of  La  BocheQe, 
was  at  a  meeting,  held  for  the  purpose,  in  my  apaHments,  on  the 
twenty*second  of  July,  1773,  and  stands  registered  in  the  journals 
of  the  Academy." 

Mr.  Walsh,  in  hb  paper  on  this  subject,  in  the  PbHosophipal 
IVansactions*  thus  continues  the  accoont  of  these  interesting  ex<^ 
perknents.  "  The  efiect  of  the  animal,  in  the  abote  experimenta, 
wii^  tMinMltted  through  as  great  an  extent  and  variety  of  conduc-^ 
tors  as  stmost  at  any  time  we  had  been  able  to  obtain  it;  and  the 
dxperiments  included  nearly  all  the  points  in  which  its  analogy 
with  the  Leyden  phial  had  been  obserred.  These  points  were 
stated  to  the  gentlemen  present;  as  were  the  circumstances  in 
which  the  two  effects  appeared  to  vary.  It  was  likewise  repre* 
sented  to  them,  thai  our  experimeots  had  been  almost  whc^  #ith 
the  animal  in  air :  that  its  action  in  water  was  a  capital  desid^ra-^ 
tum :  that  indeed  iffl  as  yet  done  was  little  more  than  opening  the 
door  to  inquiry :  that  much  remained  to  be  examined  by  the  elec« 
tridan  as  well  as  the  anatomist :  that,  as  artificial  electricity  had 
thrown  light  on  the  natural  operation  of  the  torpedo,  this  might 
in  return,  if  well  considered,  throw  Kght  on  artificial  electricity ; 
particularly  ^hose  respects  in  which  they  now  seemed  to  difi^. 
The  torpedo^K  these  experiments,  dispensed  only  the  distinct, 
instantaneous  stroke,  so  well  known  by  the  name  of  the  electric 
shock.  That  protracted  but  lighter  sensation,  that  torpor  or 
numbness  which  he  at  times  induces,  and  Arom  which  he  tskcB  his 
name,  was  not  then  experienced  from  the  animal;  but  it  waa 
imitated  with  artificial  electricity,  and  shewn  to  be  producible  hj- 
a  quick  consecution  of  minute  shocks.  This,  in  the  torpedo,  may 
perhaps  be  efiected  by  the  successive  discbarge  of  his  mimerons 
cylinders,  in  the  nature  of  a  running  fire  of  musketry :  the  strong 
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•ingle  shock  nny  behis  general  veiky*.  Id  Ae  centMlued  eS9ct» 
at  well  SB  fo  th»  imtaiitaiieetts,  bis  eyes,  which  are  nsuaUy  prOf 
mioeDt,  are  withdrawn  into  their  sockets* 

'*  A  large  torpedo,  very  liberal  of  his  shocks,  beiof  held  with 
both  handsy  by  his  eleetric  organs,  above  and  below,  was  briskly 
longed  into  water  to  the  depth  of  a  foot,  and  instaatly  raised  aa 
equal  height  in  air;  and  was  thus  continually  plunged  and  raised^ 
as  quick  as  possEblr,  for  the  space  of  a  minute.  In  the  irnUnt 
his  lower  surface  touched  the  waler,  in  his  descent,  he  always 
gave  a  violent  shock ;  and  another^  sliU  more  violent,  in  his  ascent ; 
both  whiek  shocks,  but  pdUrticubrly  the  last,  were  aecompanied 
with  a  writhing  in  his  body,,  as  if  meant  to  foree  an  escape. 
Besides  these  two  shocks  from  the  sur&ce  of  the  water,  which  may 
yet  be  considered  a&  delivered  in  the  air,  he  constantly  gave  at 
least  two,  when  wholly  in  the  air;  iod  as  consttaotly  one,  and 
sometimes  two,  when  wholly  in  the  water.  The  shocks  in  water 
appeared,  as  far  as  sensation  coukl  decide,  bot  to  have  near  a  fourth 
of  the  force  of  those  which  took  place  at  the«ur&ce  of  the  water« 
nor  much  more  thati  a  fourth  of  those  entirely  in  air. 

"  The  shocks  received  in  a  certain  time  were  not|  on  this  ocr 
casion,  counted  by  a  watch,  as  they  had  been  on  a  former,  when 
fifty  were  delivered  in  a  minute  and  a  half,  by  the  animal  in  an 
insulated  and  ^unagitated  state :  but  from  the  quickness  with  which 
the  immersions  i^ere  made,  it  may  be  presumed  there  were  fuU 
twenty  of  these  m  a  minute;  from  whence  the  number  of  shocks 
in  that  time  must  have  amounted  to  above  a  hundred.  This  experi- 
ment»  therefore,  while  it  discovered  the  coaa^arative  force  between 
a  shock  in  water,  and  one  in  air ;  and  b^ween  a  shock  delivered 
with  greater  exertion  on  the  part  of  the  animal,  and  m^  with  less, 
seemed  to  determine,  that  the  charge  of  his  organ^^Hn  electricity 
was  efi^ted  ia  an  instant,  as  well  as  the  discharge. 

"  The  torpedo  was  then  put  into  a  flat  basket,  open  at  the  top^ 
but  secured  by  a  net  with  wide  meshes,  and  in  this  confinement 
was  let  down  into  the  water,  about  a  foot  below  the  surface :  beia|» 
there  touched  through  the  meshes,  with  only  a  single  finger,  on 
one  of  Ais  electric  organs,  while  the  other  hand  was  held  at  a 
distance  in  the  water,  he  gave  shgpks  whiah  were  diigpAr  felt  in 
both  hands.  <^   #         ' 

**  The  circuit  for  the  passage  if  tne  efl^  being  contracted  to 


Digitized  by  VjOOQ IC 
1 


4SH  FISHES;  ' 

tbe  finger  «Ml' thumb  of  one  b«nd»  appliicd  abo^  and  below  to  m 
single  «Mrgtn^  produced  a  sboek,  to  our  sentaUow,  of  twiee  the  force 
of  that  in  the  larger  circuit  bjr  the  anus. 

«*  The*Urptdo^  still' confined  tn  the  basinet,  benig  raised  to  within 
three  inches  of  the  surface  of  the  water,  was  there  toubhed  with 
a  short  troo  bolt,  which  was  held  half  abore  and  half  in  the  water, 
by  one  hand,  wliile  the  other  hand  was  dipped^  as  Iwfore,  at  a 
distance  in  the  water;  and  strong  shocks,  fdt  in  both  hands,  were 
thus  obtained  through  the  irow.    • 

"  A  wei  hempen  cord  being  fastened  to  the  iron  bolt,  was  held 
in  the  hand  above  water,  while  the  bolt  touched  the  torpedo,  and 
the  shocks  were  obtained  through  both  these  substanoesu 

^  A  leds  powerful  iorpedoj^^  suspended  in  a  small  net,  being 
frequently 'dipped  into  water  and  raised  again,  gave,  from  the  sur* 
Iface  of  th6  water,  slight  shocks,  through  the  tiet,  to  the  person 
holding  it  .     ..: 

^  These  eicperiments  in  Water  banifested,  that  bodiesi  immersed 
4h  that  element,  migMt  be  affected  by  immediate  contact  with  the 
torpedo ;  that  the^shorter  the  •etrcuit  m  which  theelectricify  moved, 
tfie  greater  would  be  the  effects  and  that  the  shock  was  commu- 
nicable, from  the  animal  in  water^  to  persons  in  ^air,  through  some 
substances. 

"How  far'harpoons  and  nels,  consisting  of  wood  and  hemp, 
could,  in  like  ^Circumstances,  as  H  has  been  firequently  asMrted,  con- 
vey the  efibct,  was  not  so  particvlarty  tried  as  to  enable  us  to  con- 
ffrm  if.'  I  mention  the  omission  in  hope  that  some  one  may  be 
inddced  to  determine  the  point  by  express  trial.  ' 

"•  We  convinced  oursehes,  on  former  ocoa»iens,  that  the  accu- 
rate Ksny^,  who  so  well  d^scribea  the  efiect  of  the  torpedo, 
ahd  happil^l^ppares  it  with  iighitning,  was  deceived  in  the  cir* 
cumstance,  that  it  couki  be  avoided  by  holdmg  in  the  breath; 
which  we  found  no  more  to  prevent  the  shock  of  the  torpedo, 
when'  he  was*diBposed  to  give  it,  tban  it  wouM  prevent  the  shock 
of  the  Leyden  pMal. 

«*  Several  persons,  forming  as  many  distinct  circuits,  can  be 
afl^ted  by  one  stroke  of  the  animal,  as  well  as  when  joftied  in  a 
single  c^ai^  For  instance,  four  persons  touching  separate^  his 
upper  and  lower  surfaces,  ^erlfall  afiected;  two  persons,  like* 
wi^,  after  the  electricity  had  paAed  through  a  wire  into  a  basin 
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of  water/  transmified  it  from  thence,  io  two  cbtioct  cbaDB«l%  as 
their  leiisatian  connnced  theni^.  into  anothtr  baiin  of  waU^r,  from 
wfaenoe  it  was  conducted,  probably  in  an  united  state,  bjr  a  single 
wire.  How  much  further  the  effect  might  be  thus  divkled  and  sub* 
divided  into  difibrent  chartnels,  was  not  determined;  but  it  was 
found  to  be  proportionately  weakened  by  multiplying  these  circuits, 
as  it  had  been  by  extending  the  single  circuit.*' 

The  body  of  the  torpedo,  is  of  a  somewhat  circular  form,  per- 
fectly smooth^  slightly  convex  above, .  and  marked  along  each  side 
of  the  spine  by  aeveral  small  pores  or  foramina:  the  colour  of  the 
upper  surface  is  usually  a  pale  reddish-brown,  sometimes  marked 
by  6ve  large,  equidistant,  circular,  dusky,  spots,  with  paler  cen- 
tres :  the  under  sur£iice  is  whitish  .or,  flesh-coloured.  The  torpedo, 
however,  is  observed  to  vary  considerably  in  the  cast  and  intensity 
of  its  odours*  .  The. general  length  of  the  .torpedo  seems  to  be 
about  eighteen  inches,  or  two  feet,, but  it  i^  occasionally  found  of 
far  larger  dimensions,  specimens  having  been  taken  on  our  own 
^oaitsof  the  weight,  .of  My,  sixty,  and  even  eighty  pounds*  -  A 
apecimen  weighing*  fifty-three  pounds,  was  found,  according  to 
Mr.  Pennant,  to  measure  four  feet  in  lengthy  aqd  two  and  a  half 
io  breadth ;  the  hiead  and  boily,  which  were  indistinct,  were  nearly 
round;  about  tw.o  indies  thick  in  the  middle,  attenuating  to  ex- 
treme ithinpess  on  the  edges:  below  the  .body  the  ve«tiral  fins 
feri^  on  each  side  a  qnarter  df  a  circle:  the  two  dorsal  .fins. were 
placed  on  the  trunk  of  tbe.ta&l :  the  eyes :  were. small,. iplaced;  near 
(sacfa  other:  behind  each,  was  a  rotund,  spiracle,  with i six- stnall 
cutaneous  rays  on  their  inner  circum£erence;  the  mouth  wassmf^l; 
ihe.teeth  miixute,.aQd  .spicular;  ttue  colour  of  the  animal  was,cine- 
refills  brown  above, 4nd:while  beneath.  .The. torpedo  is  .an  inba-' 
bilant  of  most  sens,  but  seems  to  arrive  at  a  larg^riPsixe  in  the 
Mediterranean  tb^n  elsewhere*  ,  It  is  generally  taken. with. the 
tr«wU  but  has  been  sometimes  koomi  t»^  t^ke  a  bait,  thus  justify* 
ing  th^  description  of  Oppian.  It  commonly  lies  in  water  of 
about  forty,  fathoms  deep,  in  company  with  others  of  this  genus. 
It  preys  on  smallei;  fish;  and  according  to  Mr.  Pennant>  a  sur- 
mullet and  a  plaisehave  been  found  in  the  stomach  of  two,  of  them: 
the  surmullet,,  as  Mr.  Pennant  well  observes,  is  a  fish  of  that 
swiftness,  tha^  i^.wvould  be  impossible  for  the  torpedo  to  take  it  by 
pursuit :  we  must  therefore  suppose  that  it  stupifies  its  prey  •  by 
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CKetimg  'U»  decUk  faouky.  The  torpedo  often  iahibilt  sandy 
]ikoe89  tafying  iudf.Miperficially,  by  flisgiog  the  mmd  orer  it  by 
a  qoick  flapping  of  all  the  extremititt.  It  is  in  this  situation  thu 
it  giv«s  its  most  forcible  shock,  which  is  said  to  throw  down  the 
astonished  passenger  that  inadfertently  treads  on  the  animak 

The  torpedo,  with  respect  to  its  general  anatomy,  does  not  ma- 
terially difier  from  the  rest  of  the  ray  tribe,  except  in  its  eleotric  of^ 
gans :  which  have  been  accurately  described  by  Mr.  Hunter,  as 
placed  on  each  side  of  the  cranium  and  gilis,  reaching  from  thence 
to  the  semicircular  of  each  great  fin,  extending  to  a  considerable 
distance  longltudinaUy,  and  within  these  limits  occupying  the  whole 
space  between  the  skin»  of  the  upper  and  of  the  under  surface. 
From  whence  it  appears,  that  the  electric  organs  of  the  torped* 
constitute  a  pair  of  galfanic  batteries,  dtspos^  in  the  form  of  per- 
pendicular hesnigonal  columns.  In  the  gymnotus  electricus,  on  the 
contrary,  the  gatvadic  battery  is  disposed  lengthwise  on  the  lower 
part  of  the  animal. 

We  are  iliformed  by  the  ingenieos  Dr«  Ingenhouz,  thai  on  taking 
up  some  torpedos,  about  twenty  miles  from  Leghorn,  he  obeenred 
that  on  pressing  gently  with  the  thumbs  on  the  upper  side  of  the 
two  soft  bodies  on  eadi  side  of  the  head  (the  electric  organs),  in 
aboot  the  space  of  a  minute  or  two,  he  felt  a  sudden  trembling  in 
the  thumbs,  which  extended  no  farther  than  the  hands,  and  lasted 
about  two  seconds,  perfectly  resembling  the  sensation  prodoeed  by 
agieat  nnniber  of  ? cry  small  electrical  bottles,  discharged  in  quick 
succession  through  the  hand.  After  some  seconds  the  sensatioii 
returned,  and  again  at  more  distant  intenrab*  Sometimes  it  wm  so 
strong  as  almost  to  oblige  the  hand  to  let  go  the  fish ;  and  at  other 
times  was  but  weak ;  and  after  the  fish  had  given  one  strong  shock, 
it  did  not  sAn  to  lose  the  power  of  communicating  one  of  similar 
strength ;  and  it  wm  sometimes  found,  that  when  the  shocks  fol- 
lowed one  another  in  quick  succession,  the  last  were  stronger  than 
theflffst« 

The  celebrated  l^paUanzani  informs  us,  that  some  few  minutes 
before  the  torpedo  expires,  the  shocks  which  it  communicates, 
instead  of  being  giren  at  distant  intervals,  take  place  in  quick  sue* 
oession,  like  the  pulsations  of  the  heart :  they  are  wedt  indeed, 
but  perfectly  peroeptiMe  to  the  hand  when  laid  on  the  fish  at  this 
juncture,  and  resemble  very  smaU  electric  shocks.    In  the  space 
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of  t^en  miiiutes,  no  lets  than  three  hundred  attd  aiity  of  these 
smtll  shocks  were  per^eired.  Spallanzani  also  assures  us  of  another 
bigbly-curious  fact,  which  he  had  occasion  to  verify  from  his  own 
experience,  ?iz*  that  the  young  torpedo  can  not  only  exercise  its 
electric  faculty  as  soon  as  bom»  but  even  while  it  is  yet  a  foetus  in 
the  body  of  the  parent  animal.  Hiis  was  ascertained  by  Spallanzani 
on  dissecting  a  torpedo  in  a  pregnant  state,  and  which  contained  in 
lU  orarium  several  roundish  eggs  of  difilerent  sixes,  and  also  two 
perfectly  formed  foetUMs,  which,  when  tried  in  the  usual  manner, 
communicated  a  very  sensible  electrical  shock,  and  which  was  still 
more  perceptible  when  the  little  animab  were  insulated  by  being 
placed  on  a  plate  of  glass. 

The  electricity  of  the  torpedo  is  akogether  voluntary,  and  some- 
times, if  the  animal  be  not  irritated^  it  may  be  touched,  or  even 
handled,  without  being  provoked  to  exert  its  electric  influence. 

The  peculiar  species  of  electricity,  or  galvanism,  exerted  at  plea- 
sure by  the  Gymnotb,  greatly  surpasses  that  of  the  torpedo,  and 
has  been  an  extensive  subject  of  admiration  both  in  ancient  and 
modern  times.    The  electric  gymnotus  is  a  native  of  the  warmer 
regions  of  Africa  and  America,  where  it  inhabits  the  larger  rivers^ 
and  is  particularly  found  in  those  6f  Surinanni.    In  Africa  it  is  said 
chiefly  to  occur  in  the  branches  of  the  river  Senegal.    It  is  a  fish 
of  a  disagreeable  appearance ;  bearing  a  general  resemblance  to  a 
large  eel,  though  somewhat  thicker  in  proportion,  and  of  a  much 
daricer  colour,  being  commonly  of  an  uniform  blackish  brown.    It 
is  nsually  seen  in  the  length  of  three  or  four  feet,  but  is  said  to  ar» 
Hve  at  a  far  larger  size  ;  specimens  occasionally .  occurring  of  six;, 
seven,  or  even  ten  feet  in  length.    It  was  first  made  known  to  the 
philosophers  of  Europe  about  the  year  1671,  when  its  wonderful 
properties   were  announced  to  the  French  academy  by  Mons. 
Richer,  one  of  the  gentlemen  sent  out  by  the  academy  to  conduct 
some  mathematical  observations  in  Cayenne.    This  account  how- 
ever seems  so  have  been  received  with  a  degree  of  cautious  scep- 
ticism by  the  ouyor  part  of  European  naturalists,  and  it  was  not 
till  towards  the  middle  of  the  late  century  that  a  full  and  general 
conviction  appears  to  have  taken  place  ;  the  observations  of  Mons. 
Condamine,  Mr.  Ingram,  Mr.  Gravesend,  and  others,  then  con- 
spiring to  prove  that  the  power  of  this  animal  consists  in  a  specie 
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of  re^l  e1e^dtri(1t^/  b^ing  cotidiicted'  by  similar  condiKtki§*«ub- 
»tMce»,  and  ititercepted  by  others  of  an  opposite  natttre.    Thiit> 
-on  touching^  die  fish  with  the  ^gers,  the  same  sensation  is  per- 
ceived as  dn  touching  a  charged  phial,  being  sdmeti hies  fek  as  far  as 
the  elboUr^  ^  and  if  touched  by  both  hands,  an  debtrio  shock  is 
conveyed  throCigh  the  breast  in  the  usual  manner.  .  Fek-tbiq^  in  par- 
ticular, Tvho,  during  his  residence  in  Surinam,  had  fVequent  oppor- 
tunities of  examining  the  animal,  demonstrated  by  experiment  that 
fourteen  slaves^  holding  each  other  by  the  hands>  received  theahock 
at  the  same  instant;  the  first  touching  the  fifth  with  a  alick*>  and 
the  last  dipping  his  hand  into  the  water  in  which  it  w^  kept*    The 
experiments  of  Dr.   Bancroft  were    equally    satisfactory*    After 
this,  viz.  about  the  year  1773,  Mr.  WilKamson,  in  a  letter  from 
Philadelphia  t6  Mr.  Walsh,  s6  celebrated  for  hie  observations  rdft- 
tive  to  the  electricity  of  the  torpedo,  comtduniteted  hw  own  Ugbly 
satisfactory  experiments  on  the  gymnotus.     On  touching  the  ani- 
mal with  one  hand,  in  such  a  manner  as  to  irritate  It  considerably, 
While  the  other  was  held  at  a  small  distance  from  it  in  the  water, 
he  experienced  as  strong  a  shock  ai  from  a  charged  Leyden  phial. 
The  shock  \v^s  also  readily  comniunitated  through  a  circle  foraied 
^y  eight  or  ten  persons  at  once ;  tfa^  person  at  one  extremity  pot- 
ting his  hand  In  the  water,  near  the  fish,  while  the  «tber  touted 
the  animal.    It  would  be  tedious  ^  recite  all  the  various  modifi- 
cations of  these  experiments,  anfd  it  is  suflScient  to  add,  that  aN 
'(Conspired  to  prove  the  genuine  voluntary  electricity  of  the  animal ; 
though  occasionally  exhibiting  ^orae  variations  fVom  the  pfaeno^ 
itiena  of  common  electricity,    h  is  by  this  extraordinary  faculty 
that  the  gymnotus  supports  its  existence:  the  smaAer  fishes  and 
other  Animals  which  happen  to  approach  it  being  instantly  sta* 
plfied,  and  thus  felling  an  easy  prey  to  the  electrical  tyrant.    So 
poVirerful  is  the  shd^k  which  this  f^,  in  its  native  #aters,  is  capable 
of  e!xertingr  that  it  is  said  to  deprive  alntost  entirely  of  sense  and 
motion  those  who  are  exposed  to  itd'App^ach,  and  is  theiiefore  much 
dreaded  by  those  who  bathe  'in  the  rivers  it  inhabits.  * 
^    A  very  accurate  description  6f  the  exterior  form  of  the  gymnot^ 
Was  drawn  up  by  the  late  ingenious  Dr.  Garden,  of  Charles  Town, 
in  South  Carolina,  addressed  to  the  celebrated  Mr.  Ellis ;  and  aii 
■  I      I  »   I  I.I  III      I    11  ■   •         I  I  ■  I  —— — ■' 

*  Probably  a  gre^o  or  moist  one. 
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equally  accurate  descnpiion  of  iU  inlerDal  structure,  and  more  parti* 
cularly  of  its  electric  or  galvanic  organs,  is  given  by  .Mr.  Huntejr« 
Both  these  are  printed  in  the  65th  volume  of  the  Philosophical 
Transactions. 

"  The  largest  of  these  fishes/'  says  Dr.  Garden,  *'  was  three  feet 
dght  inches  in  length,  when  extending  itself  most,  and  might  have 
•  been  from  ten  to  fourteen  inches  in  circumference  about  the  thickeU 
part  of  the  body.  The  head  is  large,  broad,  flat,  smooth,  and  iiA^ 
pressed  here  and  there  with  holes,  as  if  perforated  with  a  blunt 
needle,  especially  towards  the  sides,  where  they  are  more  regularly 
'  ranged  in  a  line  on  each  side.  The  rostrum  is  obtuie  and 
rounded.  The  upper  and  lower  jaws  are  of  an  equal  length,  and 
the  gape  is  large.  The  nostrils  are  two  on  each  side ;  the  first  large 
and  tubular,  and  elevated  above  the  surface ;  the  others  small,  and 
level  with  the  skin,  placed  immediately  behind  the  verge  of  ^e 
rostrum,  at  the  distance  of  an  inch  asunder.  The  eyes  are  small, 
flattish,  and  of  a  blueish  colour,  placed  about  three  quarters  of  wtt 
inch  behind  the  nostrils,  and.  more  towards  the  sides  of  the  head. 
The  whole  head  seems  to  be  well  supported ;  but  whether  with 
bones .  or  cartilages  I  could  not  learn.  The  body  is  large,  thick, 
and  roundish,  for  a  considerable  distance  from  the  head,  and  then 
gradnally  grows  smaller,  but  at  the  same  time  sleeper ;  or  becomes 
of  an  acinaciform  shape,  to  the  point  of  the  tail,  which  is  rather 
Uont.  There  are  many  light-coloured  spots  on  the  back  and  sides 
of  the  body,  placed  at  considerable  distances  in  regular  lines,  but 
more  numerous  and  distinct  towards  the  tail.  When  the  fiih  was 
swimming,  it  measured  six  inches  in  depth  near  the  middle,  froip 
the  upper  part  of  the  back  to  the  lower  edge  of  the  Bn,  and  it  could 
not  be  more  than  two  inches  broad  on  the  back  at  that  place.  The 
whole  body,  from  about  four  inches  below  the  head,  seems  to  be 
clearly  distinguished  into  four  diflerent  longitudinal  parts  or  divi- 
tions*.  The  upper  part  or  back  is  roundish,  of  a  dark  colour,  and 
separated  from  the  other  parU  on  each  side  by  the  lateral  aine 
which,  takkig  their  rise  at  the  base  of  the  head,  just  above  the  pec- 
toral fids,  run  down  the  sides,  gradually  converging,  as  the  fish 
grows  smaller,  to  the  tail,  and  makes  so  visible  a  depression  or  ftir- 
row  in  their  course,  as  to  distinguish  this  from  the  second  part  Or 
division,  which  may  be  properly  called  the  body,  or  at  least,  ap- 
pears to  be  the  ttrong  muscular  part  of  the  fishv    This  second  dl vi  • 
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sioD  n  of  a  lighter  aod  more  clear  blueish  colour  than  the  upper 

or  back  part,  and  seems  to  swell  out  somewhat  on  each  side,  from 

the  depression  of  the  lateral  lines;  but  towards  the  lower  or  under 

part,  is  again  contracted,  or  sharpened  into  the  third  part  or  carina. 

This  carina  or  keel  is  very  distinguishable  from  the  other  two  divi- 

sions  by  its  thinness,  its  apparent  laxness,  and  by  the  reticulated 

ikin  of  a  more  grey  or  light   colour,   with   which  it  is  covered.  • 

When  the  animal  swims  gently  in  pretty  deep  water,  the  rhom- 

boidal  reticulations  of  the  skin  of  this  carina  are  very  discernible; 

but  when  the  water  is  shallow,  or  the  depth  of  the  carina  is  con* 

iractedy  these  reticulations  appear  like  many  irregular  longitudinal 

{>lic8B.    The  carina  begins  about  six  or  seven  inches  below  the  base 

vf  the  head,  and  gradually  widening  or  deepening  as  it  goes  along, 

reaches  down  to  the  tail,  where  it  is  thinnest.    It  seems  to  be  of  a 

atrong  muscular  nature.     Where  it  6rst  takes  its  rise  from  the 

body  of  the  fish,  it  seems  to  be  about  one  inch,  or  one  inch  and  a 

half  thick,  and  is  gradually  sharpened  to  a  thin  edge,  where  the 

fourth  or  last  is  situated,  viz.  a  loi^,  deep,  soft,  wavy  fin,  which 

tabes  its  rise  about  three  or  four  inches  at  most  below  the  head, 

runs  down  along  the  sharp  edge  of  the  carina  to  the  extremity  of 

the  talk     When  it  first  rises  it  is  not  deep,  but  gradually  deepens 

or  widens  -as  it  approaches  the  tail.    It  is  of  a  very  pliable  soft 

consistence,  and  seems  rather  longer  than  the  body.    The  situattoo 

of  the  vent  of  this  fish  is  very  singular,  being  placed  underneath, 

and  being  about  an  inch  more  forward  than  the  pectoral  fins,  and 

consequently  considerably  nearer  tlie  rostrum.      There  are  two 

pectoral  (if  I  may  call  them  so)  fins,  placed  one  on  each  side,  just 

behind  the  head,  over  the  foramina  spiratoria,  whicbare  small,  and 

generally  covered  with  a  lax  skin,  situated  in  the  axille  of  these 

fins.    These  fins  are  small  for  the  size  of  the  fish,  being  scarcely  an 

inch  in  length,  and  of  a  very  thin,  delicate  consistence,  and  orbi* 

cular  shape.    They  seem  to  be  chiefly  useful  in  supporting  and 

raising  the  head  of  the  fish  when  he  wanU  to  breathe^  which  he  does 

every  four  or  five  minutes,  by  raising  his  nnouth  out  of  the  water. 

This  shews  that  he  has  lungs  and  is  amphibious,  and  the  foramina 

spiratoria  seem  to  indicate  bis  having  branchiae  likewise  * ;  but  this 

1  only  oflfer  as  a  conjecture,  not  being  certain  of  the  fact.    I  must 

•  TbM  idea  \ua  sioce  been  profed  erroiieoiis :  the  gjmxMU  is  oot  ttricUj  sbk 
pbibioof,  aoy  mors  tbao  tlic  eel. 
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now  meDtion  tbe  appearances,  of  a  number  of  imall  cross  bandsj 
annular  divisions,  or  rather  rugae  of  tbe  skin  of  the  body.  They 
reach  across  the  body  down  to  the  base  of  the  carina  on  each  side; 
those  that  cross  the  back  seem  to  terminate  at  the  lateral  lines, 
where  new  rings  take  their  rise,  not  exactly  in  the  same  line,  and 
rundown  to  the  carina.  This  gives  the  fish  somewhat  of  a  worm- 
like  appearance ;  and  indeed  it  seems  to  have  some  of  the  proper- 
ties of  this  tribe,  for  it  has  a  power  of  lengthening  or  shortening  its 
body  io  a  certain  degree,  for  its  own  conveniency,  or  agreeably  to 
Its  own  inclination.  I  have  seen  this  specimen,  which  I  have  mea* 
sured  three  feet  eight  inches,  shorten  himself  to  three  feet  two 
inches;  but  besides  this  power  of  lengthening  or  shortening  his 
body,  he  can  swim  forwards  or  backwards  with  apparently  equal 
ease  to  himself,  which  is  another  property  of  the  vermicular  tribe« 
When  he  swims  forwards,  the  undulations  or  wavy  motions  of  the 
fin  and  carina  begin  from  the  upper  part,  and  move  downwards  ; 
but  when  he  swims  backwards,  and  the  tall  goes  foremost,  the  un- 
dulations of  the  fin  begin  at  the  extremity  of  the  tail  or  fin,  and  pro- 
ceed in  succession  from  that  baokwards  to  the  upper  part  of  the 
body :  in  either  case  he  swims  equally  swift.  Every  now  and  then 
the  fish  lays  himself  on  one  side,  as  k  were,  to  rest»  bipaself,  and 
then  the  four  divisions  of  the  body  above-mentioned,  iffe^iy  dis- 
tinctly seen,  viz.  the  vermiform  appearance  of  the  two  upper  divi- 
sions ;  the  retiform  appearance  of  the  oai'lna,  and  the  last  or  dark- 
coloured  fin,  whose  rays  seem  to  be  exceedingly  soft  and  flexible, 
and  entirely  at  the  command  of  tbe  strong  muscular  carina.  When 
he  is  taken  out  of  the  water  and  laid  on  his  belly,  the  carina  and 
fin  lie  on  one  side,  in  the  same  manner  as  the  ventral  fin  of  the 
tetraodon  does,  when  he  creeps  on  the  ground.  I  have  been  the 
longer  and  more  particular  in  the  description  of  the  external  struc- 
ture of  this  animal's  body,  because  I  think,  as  it  is  of  a  most  sin- 
gular nature,  and  endowed  with  some  amazing  properties,  even  the 
noost  minute  circumstance  I  was  able  to  observe  relating  to  il 
should  be  mentioned.  Tbe  power  it  has  of  giving  an  eledtrical 
shock  to  any  person,  or  to  any  number  of  persons  who  join  hands 
together,  the  extreme  person  on  each  side  touching  the  fish,  is  its 
most  singular  and  astonishing  property.  The  five  we  have  here  are 
possessed  of  this  power  in  a  very  great  degree,  and  communicate 
tbe  shock  to  one  person,  or  to  any  number  of  persons,  either  by 
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t\k  (mnrtcftAt^  toiic&^rehe  fhh  iritli  the  hand,  or  by  the  interven- 
tion of  any  meiMxint  tbA,  11)6  keeper  say*  that  when  first  caught, 
^jr  cbukl  give  a  ttiiidh  stronger  atiock  by  a  metalline  conductor 
than  they  can  do  ^  present.  The  person  who  is  to  receive  the 
shtick  nonst  take  the  fisb  with  both  bands,  at  s€Kne  considerable 
distance  asunder,  so  as  to  form  the  commitnication,  otherwise  he 
Will  not  receive  H;  at  least  I  never  saw  any  one  shocked  from 
taking  hold  of  It  wHh  one  hand  only  :  though  some  have  assured 
me  that  they  were  shocked  by  hying  one  hand  on  bim.  I  myself 
have  taken  hold  of  the  largest  with  one  hand  often,  without  ever 
receiving  a  shock ;  but  I  never  touched  it  with  both  hands,  at  a  little 
distance  asunder,  ivithout  feeling  a  smart  shock.  I  haVe  often  re- 
Afiarked,  that  when  it  is  taken  hold  of  wkh  one  hand,  and  the  other 
hand  is  put  into  the  water  over  its  body,  without  touching  It,  the 
person  received  a  smart  shock ;  and  I  have  observed  the  same  effect 
Ibllow,  when  a  number  joined  hands,  and  the  person  at  one  exlre* 
mity  of  the  circle  took  hold  of  or  touched  the  fish>  and  the  person 
at  the  other  extremity  pot  his  hand  into  the  water,  over  the  body 
of  (he  fish.  The  shock  was  comnuinicated  to  the  whole  circle  as 
smartly  as  irboth  the  extreme  persons  had  touched  the  fish.  In 
this  it  seems  to  dtfier  widely  from  the  torpedo,  or  else  we  are  much 
misinformed  of  the  manner  in  which  the  benumbing  eftct  of  that 
iUh  is  communicated.  The  shock  which  o«r  Surinam  fish  gives  seema 
to  be  wholly  electrical ;  and  all  the  phenomena  or  properties  of  if 
exactly  resemble  those  of  the  electric  aura  of  our  atmosphere  when 
eollected,  as  far  as  they  are  discoverable  from  the  several  experi- 
ments made  on  this  fish.  This  stroke  is  communicated  by  the  same 
conductors,  and  intercepted  by  the  interposition  of  the  same  original 
electrics,  or  electrics  per  se,  as  they  are  called.  The  keeper  of 
these  fish  informed  me  that  he  caught  them  ttv  Surinam  river,  a 
great  way  up,  beyond  where  the  salt  water  reaches ;  and  that  they 
are  a  fresh-water  fish  only.  He  says  that  they  are  eaten,  and  by 
«ome  people  esteemed  a  great  delicacy.  They  live  on  fish,  worms, 
and  any  animal  food,  if  it  is  cut  small,  so  that  they  can  swaltow  it. 
When  small  live  fishes  are  thrown  into  the  water,  they  first  give 
them  a  shock,  which  kills  or  so  stupifies  them,  that  they  can  swal-. 
tow  them  easily  and  without  any  trouble.  If  one  of  these  small 
fishes,  ai\er  it  is  shocked,  and  to  all  appearance  dead,  be  taken  out 
of  the  vessel  where  the  electrical  fish  is,  and  put  into  freth  water. 
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it  Will  sooo  levive  agiun.  If  a  brger  fiA  ibao  Oicgr.can  awallow: 
be  tbfowD  ifUo  the  water,  at  a  time  that  they  ar^  buogry,  they, 
give  him  some  •mart  fhock«,  till  be  ia  apparently  4Mi  and  th<iA 
endeavour  to  swallow  or  ^uck  him  in;  but»  after  several  atteippls, 
finding  he  ia  too  large,  they  quit  him.  Upon  the  moat  careful  in->  - 
apeetifn  of  sooh  fitb,  I  could  aever  aee  any  mark  of  teeth,  or  the 
least  wound  or  aofateb  upon  them*  When  the  electric^  fuh  are 
hungry,  they  are  pretty  keen  aft^  theb  food  ;  b^t  they,  are  sppn 
•atiified,  not  being  aUe  to  contain  much  at  a  time.  An  electrical 
fish  of  three  feet  and  upwards  in  length  cannot  swallow  a  small 
fish  above  three  or  at  most  tbreeJaches  and  a  half  long.  I  am  told 
that  the  electrical  fish  is  sometimes  found  in  the  river  Surinam  up- 
wards of  twenty  feet  in  length,  and  that  the  stroke  or  shock  proves 
instant  death  to  the  person  who  receives  it.*' 

Mr.  Hunter's  accurate  description  of  the  electric  or  galvanic  or- 
gans of  this  curiouA  animal,  is  a^  followa  s 

^  This  fish,  OB  the  first  view*  appears  very  much  like  an  eel, 
from  which  veaemblance  it  has  moat  probably  got  its  name;  but 
it  has  none  of  the  sptcifiq  properties  of  that  fish.  This  animal 
maj  he  considered,  both  anatomioally  and  physiologically,  as  di-> 
vided  into-  two  pafts,  v'tz.  th^  common  animal  partj.  and  a  part 
which  is  superadded,  viz.  the  peculiar  orga^.  I  shall  at  present 
consider  it  only  with  respect  to  the  last ;  as  the  first  explains  noi 
tlHBg  rdating  to  thcf  other,  nor  any  thing  relating  to  the  animal 
eeooomy  of  fisjh  in  general.  The  first,  or  common  ai9timal  part,  is 
so  eoQirived  as  to  exceed  what  wa9  necessary  for  itself,  in  order  to 
give  aituation,  nourishment,  and  most  pjrohably  the  peculiar  pro- 
perty to  the  second.  The  last  part,  or  pecAiliar  organ^  has  an 
immediate  connexion  with  the  first ;  the  body  afibrding  U  a  situation, 
the  heurt  nourishment,  and  the  brain  nerves,  and.probaUy  its  pecu- 
liar powera.  For  the  first  of  these  purposes  the  body  is  extended 
out  in  length,  being  much  longer  than  would  be  sufficient  for  what 
may  be  called  its  progressive  motion.  For  the  real  body,  or  that 
part  where  the  viscera  lie,  is  situated,  with  respect  to  the  head,  as 
in  other  fish,  and  is  extremely  short ;  so  that,  according  to  the  or- 
dinary proportions,  this  should  be  a  very  short  fish.  Its  great 
length,  therefiMre,  aeems  chiefly  intended  to  afibrd  a  surface  for  the 
support  of  the  peculiar  organ:  the  tail  part,  however,  is  likewise 
adapted  to  the  progressive  mo\^on  of  the  whole,  and  to  preserve 
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the  tpMiBc  grif  ky ;  for  die  ipiiM,  neduHa  ipiMli^,  nytdes*  Ad, 
and  air-Uadder,  are  coniiAued  tbroogh  its  whole  length.  Bcadea 
which  party  there  is  a  BDembraiie  paating  from  the  spioe  to  that  fin 
which  rans  along  the  beHy  or  lower  edge  of  the  animal.  This 
membrane  i«  broad  at  the  end  next  to  the  head,  temuoating  in  a 
point  at  the  tail.  It  ia  a  sepport  for  the  abdominal  fin,  giftt  a 
greater  aurfaee  of  support  for  the  organ,  and  mukm  a  partitioD- 
between  the  orgpna  at  the  two  opposite  sides," 

[BUKk.  sum.  J.  Hmuer. 

SBCTION   IV. 

Radot  morbna.— Linn. 

This  highly  important  and  prolific  species,  which  fumishea  cna* 
ployment  for  so  many  thousands,  and  forms  so  consideraUe  a  part 
of  the  subsbtence  of  mankind.  Is  an  inhabitant  of  the  northern 
seas,  where  it  resides  in  immense  shoals,  performing  many  migra-  * 
tions  at  stated  seasons,  and  yisiting  in  succession  the  difierent 
coasts  oir  Europe  and  America.  Its  history  is  so  well  detailed  by 
Mr.  Pennant,  that  little  can  be  added  to  what  that  author  has  col* 
lected  in  his  British  and  Arctic  Zoology. 

"  The  general  rendezroua  of  the  cod-fish,"  says  Mr.  Pennant, 
<'  is  on  the  banb  of  Newfoundland,  and  tiie  other  sand-banks  that 
lie  ofi^the  coasU  of  Cape  Breton,  Nova  Scotia,  and  New  England. 
They  prefer  those  situations  on  account  of  the  quantity  of  worms 
produced  in  those  sandy  bottoms,  which  tempts  them  to  resort  there 
for  food;  but  another  cause  of  this  particular  attadiment  to  those 
spots  is  their  vicinity  to  the  polar  seas,  where  they  return  to 
spawn :  there  they  deposit  their  roe  in  full  security,  but  want 
of  food  forces  them,  as  soon  as  the  first  more  southern  seas  are 
open,  to  repair  thither  for  subsbtence.  Few  are  taken  north  of 
Iceland,  but  on  the  south  and  west  coasts  they  abound :  they  are 
again  found  to  swarm  on  the  coasts  of  Norway,  in  the  Baltic,  off 
Orkney,  and  the  Western  Lfles ;  after  which  dieir  numbers  decrease, 
in  proportion  as  they  advance  towards  the  south,  when  they  seen 
quite  to  cease  before  they  reach  the  mouth  of  the  StraiU  of  Gi* 
braltar." 
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Before  At  dlicoT^ry  of  Newfomidkiid,  the  gitator  fitberiei  of 
cod  were  on  the  teas  c^  Icdand  «tid  oar  own  We^rn  Isles,  which 
were  the  grmid  resorts  of*  the  shtpt  of  ali  the  conmerewl  oations, 
hut  ft -seems  that  the  greatest  plenty  was  met  with  near  Iceland. 

Newfoundland,  a  name  in  the  kifancy  of  diseovery  common  to 
aH  North  America,  was  discovered  in  the  year  1496^  by  the  cele- 
brated Venetians,  Sebastian  Cobct  and  his  three  tons ;  who»  at  their 
own  charges,  under  a  grant  of  Henry  the  Scfenth,  gif iog  them 
possession,  as  rassals  of  his,  of  all  the  lands  they  might  discover^ 
coasted  from  lat.  57.  80  to  the  Capes  of  Florida. 

The  uAt  of  Newfoundland  is  of  a  trianguUr  form,  and  lies  between 
ht.  46.  40.  and  51.  90:  visited  occasionally,  but  not  inhabited,, 
by  sarages  from  the  contineat  The  boasted  miac  of  this  island, 
▼iz.  its  sand  bank,  is  represented  as  a  vast  submarine  mountain, 
of  above  500  miles  long,  and  300  broad,  and  seamen  know  when 
they  approach  it,  by  the  great  aweH  of  the  sea,  and  the  thick  mists 
that  impend  over  it.  The  water  on  the  bank  ift-from  twenty *two 
to  My  fathoms ;  on  the  outside  from  sixty  to  eighty ;  and  on  the 
smaller  banks  much  the  same.  The  number  of  ships  that  resort 
to  these  fertile  banks  is  now  unspeakable :  our  own  country  still 
enjoys  the  greatest  share,  and  they  ought  to  be  esteemed  one  of  our 
chief  treasures,  bringing  weahh  to  individuals,  and  strength  to 
the  state.  All  this  immense  fishery  is  carried  on  by  the  hook  and 
line  only :  the  principal  baits  are  herring,  the  small  fish  called  a 
capdin,  the  shelUfish  called  clanu,  and  pieces  of  sea-fowl;  and 
with  these  are  caught  fish  sufficient  to  find  employ  for  fifteen  thou- 
sand British  seamen,  and  to  afibrd  subsistence  to  a  much  more 
numerous  body  of  people  at  hone,,  who  are  engaged  in  the  various 
mai^ufactures  which  so  vast  a  fishery  demands.  The  fish,  when 
taken,  are  properly  cleaned,  salted,  and  dried,  and  in  this  state 
sent  into  various  parts  of  the  European  continent. 

The  cod  grows  to  a  very  large  size.  Mr.  Pennant  commemo- 
rates a  specimen  taken  on  the  British  coasts  which  weighed  seventy-  . 
eight  pounds,  and  measured  five  feet  eight  inches  in  length,  and 
five  feet  in  girth  round  the  shoulders ;  but  the  general^ize,  at  least 
in  the  British  seas,  is  far  lest,  and  the  weight  from  about  fourteen 
to  forty  pounds ;  and  such  as  are  of  iniddling  size  are  most  esteemed 
for  the  table. 

The  cod  is  of  a  moderately  long  rhape,  with  the  abdomen  very 
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thick  and  'promiftcnt ;  the  lwad4«  •f.  oi#deMlfr#b^  i«d  the  efts 
larger  tbejawa  of  equid  Wogtb^  tbe  fewer  one  beanJed  at  the  Up 
by  a  single  eftrriM ;  a  tbe  jawt  aad  palate  are  amaerous  aharfi 
teeth  ;  the  derail  and  anal  fins  are  rather  large,  the  pectoral  rather 
small;  the  vetitral  smaH  and  alender;  the  tail  of  .moderate-  aize, 
and  even  9i  the  end,  tiie  firat  ray  on  ench  side  beiiig^horty  atroog, 
and  bony.  The  naoal  cofeur  of  this  fob  it  ciiiereoiw  on  the  back 
and  aidiMy  aiMl  «((]iaiiiionly  spotted  with  dnU  yellow ;  the  bel^  white 
or  silrery ; '  Imt  the  cokmrs  dc^ksioDaUjr  wy  very  4M>n#iderably« 
and  instances  are  often  seen  in  which  a  -yellgw,  ora^gp,  or  f  ven  red 
tint  pretaib  on  the  upper  parts  of  the  body,  while  ,the  sppts  are 
lighter  or  d€epe^  according  totbe  <Uficfent  seaafns  in^  which  the  fisb 
is  taken ;  the*  hrteral  line,  whkh  is.oske  of  ihe  pnn€J|>9l  diiiUoclive 
marb  of  the  speoiti,  is  braad  and  whitish,  and  the.ical^jare  some- 
what larger  than  in  the  other  gdnos* .  . 

Thefood  of  the  cod  is  eitfaeir  small  fish,  worm^  tesUceoua  or 
crvistaceons  aniaials,  such  aa  crabs,  kurge  whelks,  ka.  Its  digesUoa 
is  so  powerful  as  to  dissolve  the  greatest  part  of  the  sbelU  it  swal* 
lows :  it  is  very  voracfeas,  catching  at  any  small  body  it  perceives 
moved  by  the  water,  even  stones  and  p^bles;  which  are  ofkn 
found  in  the  stomach*  The  fishermen  are  well  acquainted  with  the 
nse  of  the  air  bladder  or  acMiad  of  this  fi8b>  and  dexterously  per* 
forate  the  Hving  fish  with  a  needle^  in  order  to  let  out  the  air  cod* 
fained  in  that  part;  for  without  Una  operation  the  fish  could  not  he 
kept  under  water  in  the  wdl-boals,  >aad  broiigbt  fipesh  to  market. 
,Theso«ods  when  sailed,  are  rochoncd  ^  deliciMsy,  andareo&ea 
brought  in  this  state  from  NewfiMmdlaod.  A  species  of  isinglass 
is  also  prepared  from  this  part  of  the  fish  by  the  natives  of  Iceland* 

SKCTION  V. 

Mackartl. 

Scomber  •comber.— Linn. 

This  beautiful  fish  is  a  native  of  the  European  and  Amerieaa 
seas;  generally  appearing  at  stated  seasons,  and  swarming  in  vast 
shoals  round  particular  coasts.  Its  great  resort  however  seems  to 
be  within  the  Arctic  circle,  where  it  reskks  in  innumerable  troops. 
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grows  (o  a  khrger  tlce  tban  eliftwrbcwv  and  U  ippatcdl  lo  findita 
favourite  food,  consiflting  ehlefly  of  marioB  ioiect8>  to  far  greater 
plenty  than  in  wanner  latitudes.  Durinf  tbe  ieverky  of  tbe  notlhern 
wintef,  it  is  said  to  lie  imbedded  in  the  soft  miid,  beneath  tbe  vast 
cruets  of  ice  surrounding  the  polar  coasts ;  being  thus  sufficiently 
protected  from  tbe  efieeCs  of  frost ;  and,  on  tbe  return  of  springs  is 
generally  believed  to  migrate  In  enormous  shoab,  of  BMny  miles  in- 
length  and  breadth,  and  to  visit  the  eoasU  of  ^  move  ten^Mrate  cli- 
mates, in  order  to  deposit  its  spawn.  lis  toote  has  been  supposed 
nearly  similar  to  that  of  the  herring ;  p«Ming  be^eea  lodand  aad 
Norway,  and  proceeding  towards  tbe  noKham  part  of  our  own 
•  island,  where  a  part  throws  itself  off  into  the  Baltic,  while  the  grand 
cc4omn  passes  downwards,  and  enters  the  Mediterranean  through 
tbe  straiU  of  Gibrahsr.    • 

This  long  migration  of  tbe  mackarel,  as  well  as  of  the  herring, 
seems  at  present  to  be  greatly  called  in  question :  and  it  is  thought 
more  probable  that  the  shoals  which  appear  in  such  abuodaaice 
round  tbe  more  temperate  European  coasts,  in  reality  reside  during 
tbe  winter  at  no  very  great  distance;  immersing  themselves  in  the 
soft  bottom,  and  remaining  in  a  state  of  torpidity  * ;  from  which 
they  are  awakened  by  tbe  warmth  of  tbe  returning  spring,  and 
gradually  recover  their  farmer  activity.  •  At  their  first  appearance 
their  eyes  are  observed  to  appear  reaurkably  dim,  as  if  caveved  with 
a  kind  of  film,  which  passes  off  as  the  season  advances,  wbea  they 
appear  in  their  full  perfection  of  colour  and  rigoiir. 

The  general  length  of  tbe  mackarel  Is  from  twelve  to  fifteen  or 
sixteen  inches ;  but  in  the  nordiem  seas  it  is  ocaasionally  Ibund  of 
far  greater  size,  and  among  those  which  visit. ou*  own  coasUin* 
stances  sometimes  occur  of  specimens  far  exceeding  the  general 
siae  of  tbe  rest.  Tbe  colour,  of  this  fish,  oh  tbe  upper  parts^  as  far 
as  tbe  lateral  line,  is  a  rich  deep  blue,  accompanied  by  a  varying 
tinge  of  green,  and  marked  by  numerous  black  transverse  streaks, 
which  in  the  male  are  nearly  straight,  but  in  the  female  beautifully 
undulated;  the  jaws,  gill -covers,  and  abdomen,  are  of  a  bright 

•  Of  Uiif  tbe  Coqat  de  Cep«de  addncM  tbe  tcetiatooy  of  an  eye«witiieti ;  fix. 
Mobs.  PUriHe-le-Pde^,  wbo^  aboat  tbe  coosU  of  Hadaoo's  Baj,  obteired  tbe  mod 
at  tbe  bottom  of  tbe  tmall  clear  bollowi  eocnisted  with  ice  roood  tboce  coasts,  en- 
tirely bristled  over  by  tbe  tails  of  niackarcls  imbedded  in  it  uearly  tbree  parts  of 
tbeir  Icogtb. 
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•iWcr  e<iloiir,  wkli  a  slighl  iraryiof  cast  of  geld*freeB  a^ 
wliich  are  gOKraliy  marked  id  the  directioQ  of  the  lateral  line  by  a 
row  of  long  dusky  spots;  the  scales  are  very  small,  oval,  and  trans- 
parent; the  pinnales  or  spurious  fins  are  small,  and  are  five  in 
number  both  above  and  bek>w.  The  shape  of  the  mackarel  is  highly 
elegant,  and  it  is  justly  considered  as  one  of  the  most  beautiful  of 
the  Eurof^ean  fishes.  Its  merit  as  an  article  of  food  is  universally 
establithed»  and  it  is  one  of  those  fishes  which  have  maintained 
their  repntaUon  through  a  long  succession  of  ages ;  having  been 
highly  esteemed  by  the  ancients,  wlio  prepared  from  it  the  particu- 
kr  eondime^t  or  sauce  known  to  the  Romans  by  the  title  of  ^onoa, 
made  by  sahing  the  firii,  and  after  a  certain  period,  straining 
the  Uqnor  from  it.  This  preparation,  once^so  famouf,  has  been  long 
superseded  by  the  introduction  of  the  anchovy,  for  similar  purpoaes. 

IWilhvMhby.  Pennant.  Shaw. 

BfiCnON   VI. 

Remora,  or  SuckingrFiih. 
Ecbeneis  remora.— Linn. 

Tub  esctraordinary  faieulty  which  this  fish  possesses,  of  adhering 
af  pleasure  with  the  utmost  tenacity  ^o  any  moderately  flat  surface, 
was  not  unobserved  by  the  ancients^  and  is  described  in  terms  of 
considerable  luzunance  by  Pliny  in  particular,  who,  giving  way  to 
the  popular  prejudices  of  his  time,  represents  the  remora  as  pos- 
sessing the  power  of  stopping  a  vessel  in  full  sait  so  as  to  render  it 
pertetly  immoveable  in  the  mklst  of  the  sea* 

^         **  Venium  est  ud  tumma  natural*  ifc. 

Let  the  reader  take  the  translation  in  the  words  of  Philemon 
Holland. 

*'  Having  so  far  proceeded  in  the  discourse  of  Nature's  historic, 
that  I  am  now  arrived  at  the  very  height  of  her  forces,  and  come  into 
a  world  of  examples^  I  cannot  chuse  but  in  the  first  place  consider 
the  power  of  her  operations,  and  the  infininesse  of  her  secrets, 
which  ofibr  themselves  before  our  eyes  in  the  sea :  for  in  no  part 
else  of  this  universal  frame  is  it  possible  to  observe  the  like  majestic 
of  nature :  insomuch  as  we  need  not  seeke  any  farther,  nay  we 
ought  not  to  make  more  search  into  her  divinitie^  considering  there 
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ctnnot  be  found  any  thing  eqnall  or  like  unto  thn  one  elenent, 
wlierein  she  liath  surmounted  and  gone  beyond  her  own  seMe  in  a 
wonderful  number  of  respectg.  JFor  first  and  foremost,  is  there 
any  thing  more  violent  than  the  sea,  and  namely  when  it  is  troubled 
with  blAstring  winds,  whirlepuffi,  storms  and  tempests?  or  wherein 
bath  the  wit  of  man  been  more  employed  (seeke  out  all  parts  of  the 
whole  world)  than  in  seconding  the  waves  and  billows  of  the  sea^ 
by  saile  and  ore  ?  Finally,  is  ought  more  admirable  than  the  ine- 
narrable  force  of  the  reciprocall  tides  of  the  sea,  ebbing  and  flowing 
as  it  doth,  whereby  it  keepeth  a  current  also^  as  it  were  the  stream 
of  some  great  river  ? 

**  The  current  of  the  sea  b  great,  the  tide  much,  the  winds  vefae* 
m^nt  and  forcible,  and  more  than  that,  ores  and  saiks  withall  to 
help  forward  the  rest,  are  mightie  and  powerfull :  and  yet  this  one 
little  sillie  fish,  named  echeneis,  that  cbecketh,  scorneth,  and  ar- 
^  resteth  them  all :  let  the  winds  bk>w  as  much  as  they  will,  rage  the 
storms  and  tempests  what  they  can,  yet  this  little  fish  commaundeth 
tbcir  furie,  restraineth  their  puissance,  and  maugre  all  their  force 
as  great  as  it  is,  compelleth  ships  to  stand  still :  a  thing  which  no 
cables  be  they  never  so  big  and  able  as  they  will,  can  performe. 
She  bridleth  the  violence  and  tameth  the  greatest  rage  of  this  uni- 
Tcrsall  world,  and  that  without  any  paine  that  she  putteth  berselfe 
unto,  without  any  holding  and  putting  backe,  or  any  other  raeane^ 
save  only  by  cleaving  and  sticking  fast  to  a  vessell :  in  such  a  sort 
as  this  one  small  and  poore  fish  is  sufficient  to  resist  and  withstand 
so  great  a  power  both  of  sea  and  navie,  yea  and  to  stop  the  pissage 
of  a  ship,  doe  they  aU  what  they  can  possible  to  the  contrarie. 
What  should  our  fleets  and  armadoes  at  sea,  make  such  turrets  in 
their  decks  and  forecastles  ?  what  should  they  fortifie  their  ships 
in  warlike  manMr,  to  fight  from  them  upon  the  sea,  as  it  were  from 
mure  and  rampier  on  firme  land  ?  See  the  vanitie  of  man !  alas, 
how  foolish  are  we  to  mdce  all  this  adoe  i   When  one  little  fish, 
not  above  half  a  foot  long,  is  able  to  arrest  and  stay  perforce,  yea 
and  bold  as  prisoners  our  goodly  tall  and  proud  ships,  so  well 
armed  in  the  beake-head  with  yron  pikes  and  brazen  tines;  so 
oflbisive  and  dangerous  to  bouge  and  pierce  any  enemie  ship  which* 
they  doe  encountre.    Certes,  reported  it  is,  that  in  the  naval  bat- 
taik  before  Actium,  wherein  Antooius  and  Cleopatra  the  queene 
were  defeitcd  by  Augustus,  one  of  these  fishes  stated  the  admirall 
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gMp  whereuk  M.  Antomuft  was,  at  what  time  as  he  madcf  all  tbe 
'haile  tod  meanes  he  could  devise  with  help  •£  ores  to  encourage  his 
people  from  ship  to  ship,  and  could  not  prevaile,  untill  he  was 
lorted  to  ahaadon  the  said  admirall  and  goe  into  another  galley. 
Mcaowhik  the  armada  of  Augustus  CsBstu*,  seeing  this  disorder, 
charged  with  greater  vidence,  and  soone  infested  the  fleete  of  An* 
taoie.    Of  kte  daies  also,  and  within  our  remembrance,  the  like 
happened  to  the  roiaH  Aip  of  the  Emperor  Cains  Caligula,  at  what 
time  as  he  ro^ed  backe,  and  made  satle  from  Astnra  to  Antium ; 
wfaenand  where  this  Kttk fish  detained  hia  ibip,  atid  (as  it  fdl  out 
aflerward)  presaged  an  unfortunate  event  thereby:  ibr  this  was 
tbcf  last  time  that  ever  this  emperour  made  his  return  to  Rome ;  and 
no  sooner  was  he  arrived^  but  his  own  souMioors  in  amutinie  fell 
npan  him  and  etafaAied  him  to  death.     And  yet  it  was  tiot  lottg  ere 
the  cause  of  this  wondecfuU  staie  of  his  ship  was  knowne ;  for  ao 
sobn  as  evter  the  vessel  (and  a  galliate  it  was,  famished  with  B^ 
baiAiea  <iS  #res  to  a  side)  was  ])ereeived  'alone  in  the  fleete  to  stand 
atill,  preitntlie  a  nutabbr  of  tall  fellows  kdpt  kHit  of  their  ships,  islo 
the  sea,  to  search  what  the  reason  might  be  that  it  stirred  not?  and 
found  one  of  these  fishfs  sticking  fast  to  ^he.very  bdme;  which 
foeiag  reported  unto  Caius  Caligula,  he  fumed  and  fared  as  an  em^ 
petour,  taking  great  indignation  that  so  small  fit  thing  as  it,  shonid 
hold  him  back  perforce,  and  cheek  the  atren^tb  of  his  mariners,  not* 
withstanding  there  were  no  fewer  than  fourt  hundred  lustie  men 
i»«hi«.galky  that  laboured  at  the  ore  all  tbatieiver  they  could  to  the 
coBloarie.    But  this  prince  (as  it  is  for  certain  knowne)  was  most 
aitenied  at  this,  namely,  that  the  fish  sticking  only  to  the  ship, 
should  hold  it  Ihst;  md  tbe  same  being  brought  into  tbe  ship  and 
there  laid,  not  worke  the  like  efiect.    They  who  at  that  time  and 
aftetward  saw  the  fish,  report  that  it  resembled  for  aU  the  world  a 
anaile  of  the  greatest  making ;  but  as  touching  the  form  and  sun- 
drie  kinds  thereof,  many  have  written  divetsly,*  whose  opinions  I 
have  set  downe  in  my  treatise  of  living  creatures  belonging  to  the 
waters,  and  namely  in  the  particular  discourse  of  this  fish ;  neither  , 
^be  I  doubt  hut  all  the  sorte  of  fishes  are  able  to  do  as  much ;  for  \ 
4his  we  are  to  belteve,  that  pourceUans  also  be  of  the  same  vertue, 
Mnce  it  was  well  knowne  by  a  notorious  example, 'that  one  of  them 
did  the  like  by  a  ship  sent  from  Periander  to  the  cape  of  Guides : 
in  regard  whereof,  the  inhabitants  Of  Guidoa  do  honour  and  conse- 
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crat  the  said  ptm^lkms  wtehin  their  temples  of  Venub.  Soene  of 
oar  LatiD  writers  do  oall  the  said  fish  thst  thus  staieth  a  ship,  by  the 
nameof  remora.'^ 

The  real  6ict  is,  that  the  remora,  being  a  fisb^  of  very  wieak 
fin,  takes  the  advantage  of  occasionally  attaching  itielf  (o  any  large 
swimming  body,  whether  ahimata  or  inanimate,  which  It  htt|ppens 
to  encounter;  adhering  to  ship»,i  as  well  as  wteleS)  sharks,  and 
many  other  of  the  larger  fmhe^i  it  has  even  been  observed  by 
Oommerson,  that  the  remora  U  so-  ill  calculaled  for  suppoiting  a 
long  and  laborious  course  in  the  water,  that  when  left  to  its  own 
exertions,  itgenerally  swims  on  Its^baek,  and  that  in  an  unsteady 
and  feeble  manner.  It  is  therefore  necessary  that  it  shonki  avail 
itself  of  the  oiHsasional  assistance  of  sohie  larger  floating  body.  For 
this  purpose  the  apper  part  of  the  head  is  wonderMly  constituted ; 
presenting  a  large,  flat,  oval  shield  of  area,  traversed  by  numet^tn 
dissepiments  or  partitions,  eaeh 'of  •  which  is  fringed  at  the  edge  by 
a  row  of  ver^  nutherous  perpetidiciilar  teeth  or  fliainentsi  while  the 
whole  area  or' oval' space  is  strength<ened  by  a  longitufdhnat  division 
or  Septum.  So  strong  is  the  power  of  adhesion  which  the  fish  by 
this  apparatus  is  enabled  to  exert,  thaOt  we  ere  assured  by  Oommer- 
son, whose  observations  on  thi^  sdbject  are  detailed  by  Cepede^ 
that,  on  applying  his  thumb  to  the  shield  of  a  living  remora,  it  was 
aflected  not  only^th  a  strong  stupor,  but  even  with  a  hind  of  pa-^ 
ralysis,  which  continued  for  a  considerable  time  after  withdrawing 
his  hand.  When  attached;  as  is  frequently  the  case,  to  the  skin  of 
a  shark  or  other  large  fish,  it  quits  hot  its  hold  when  the  former  is 
drawn  out  of  the  -water,  but  continues  adhering  after  the  death  of 
the  animal ;  nor  is  it  easy  for  the  strongest  arm  to  efifect  its  separa- 
tion, unlew  it  be  pulled  in  a  lateral  direction,  so  as  to  force  it  to 
slide  along  the  surface  of  the /skin*  When  a  great  many  of  these 
fishes  are  thus  adhering  at  once  to  the  sides  of  a  ship,  they  may  in 
some  degree  retard  its  motion,  by  preventing  its  easy  passage 
through  the  water,  in  the  same  manner  as  other  extraneous  sub- 
stances are  known  to  do;  nor  can  it  be  thought  improbable  that 
the  adhesion  of  these  fishes  in  cdnsiderable  numbers  to  the  side  of  a 
small  canoe  in  the  earlier  ages  of  mankind,  may  have  operated  stiH 
more  powerfully,  and  not  only  have  impeded  its  progress,  but  even 
have  caused  it  to  incline  towards  one  side;  and  the  tale  once  re- 
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hied,  migbt  Inure  grtdvaUj  grown  into  the  esEaggerited  powers 
•flerwardt  aacribed  to  the  animals 

A  second  reason  of  the  remora's  thus  attaching  itself  to  the  larger 
fishes  and  to  vessels  is,  that  it  may  be  in  readiness  to  afail  itself  of 
the  oceasioaal  remains  of  the  prey  of  the  former^  or  of  the  of&b 
thrown  ont  of  the  latter;  being  naturally  voracious,  and  by  no 
means  delicate  in  its  choice,  pod  frequently  foUowing  vessels  in 
great  numbert,  in  order  to  obtain  occasional  supplies  of  food.  The 
reaiora  also,,  especially  in  stormy  weather,  adheres  to  rocks,  like 
the  lump-fish  and  some  others.  * 

The  reraora  is  principally  an  inhabitant  of  the  Mediterranean 
and  Atkntic  seas.  lu  general  colour  is  an  uniform  brown,  with- 
out any  material  difierence  of  shade  either  on  the  upper  or  lower 
surface.  It  soaaetimes  however  varies  in  cok>ur,  and  Commerson 
assures  us,  that  when  a  great  number  of  these  fishes  are  attached 
either  to  the  side  of  a  vepsd  pr  to  a  large  fish,  it  ia  not  very  un* 
common  to  see  one  or  two  wU^  dii&r  from  the  rest  in  being  of  a 
whitish  colour.  The  skin  js  sfisooth  and  destitute  of  scales,  but 
marked  with  namerous  impressed  points  or  pores;  the  mouthy  is 
large,  and  furnished  with  very  numerous  small  teeth,  and  the  lower 
jaw  is  rather  longer  than  the  upper;  the  eyes  are  amall,  with  yellow 
irides;  the  lateral  line  commenoes  above  the  pectoral  fins,  find 
from  thence  prjstty  suddenly  descending,  runs  strait  in  the  tail, 
which  is  of  a  slightly  forked,  or  rather  lunated  form.  The  num- 
ber of  transverse  divisions  on  the  shield  of  this  species  vf|>ies  from 
sixteen  to  twenty,  but  the  most  general  number  is  eighteen.  The 
fish  grows  to  the  length  of  about  eighteen  inches. 

[Skaw.  Haltand. 

SBCTION   VII.  ^ 

Rostrate  Chatodon. 

Ctetodoa  roftratoi^— Ltnn. 

Tub  genus  chsetodon  contains  nearly  thirty  species,  mostly  na- 

-tives  of  the  Indian  and  American  seas,  being  rarely,  if  ever,  taken 

in  those  of  Europe.    It  has  some  resemblance  to  the  flounder 

tribe ;  but  is  distinguished  by  the  great  depth  and  highly  com- 
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prftted  fonn  of  tbe  body  ^  which  in  most  of  the  species  is  betuUfiilly 
Tariegated  by  traiisveraey  oblique,  or  longUttdiual  bands^  and  co<> 
vered  with  strong  scales  finely  dentictllated  on  the  margins. 

The  species  before  us  has  its  snout  lengthened  into  a  tubular 
form,  or  pipe:  it  is  a  native  of  the  fresh  waters  of  India^  and  is 
celebrated  for  the  extraordinary  manner  in  which  it  takes  ita  prey, 
which  chiefly  consisU  of  tbe  smaller  kind  of  flying  insects:  when 
it  observes  one  of  these,  either  hovering  over  the  water,  or  seated 
on  some  aquatic  plant,  it  shoots  against  it  from  its  tubular  snoot  a 
drop  of  water,  with  so  sore  an  aim  as  generally  to  lay  it  dead,  or 
1^  leaat  stupified  on  the  surface.  In  shooting  atm  sitting  insect,  it 
Is  commonly  observed  to  approach  within  the  distance  of  from  tix 
to  four  feet,  before  it  explodes  the  water.  When  kept  in  a  state 
of  confinement  in  a  large  vessel  of  water,  it  is  said  to  afiR>rd  high 
entertainment  by  its  dexterity  in  this  exercise,  since  if  a  fly  or  other 
insect  be  fastened  to  the  edge  of  the  vessel,  the  fish  immediately 
perceives  it,  and  continues  to  shoot  at  it  with  such  admirable  skill 
as  very  rarely  to  miss  the  mark. 

It:  may  not  be  improper  to  observe,  that  this  faculty  is  not  en- 
tirely confined  to  the  present  fish,  but  takes  place  in  some  few 
others  belonging  to  very  different  genera. 

Block.  Nai.  MiKcl,  Editor. 

SBCTION   VIII. 

Perch^ 

Perca  fla?iatilit.— Linn. 

The  percb  of  Aristotle  and  Ausonius  is  the  same  with  that  of  the 
modems.  That  mentioned  by  Oppian,  Pliny,  and  Athenseus,  is  a 
sea-fish,  probably  of  the  labrus  or  sparus  kind>  being  enumerated 
by  them  among  some  congenerous  species.  Our  perch  was  much 
esteemed  by  the  Romans : 

Nee  te  delicias  mensarum  perca^  silebo 
Amnigenos  inter  pisces  dignande  marinis. 

Ausonius. 

It  is  not  less  admired  at  present  as  a  firm  and  delicate  fish ;  and 
the  Dutch  are  particularly  fond  of  it,  when  made  into  a  dish  cabled 
water  souchy. 

VOL.  V.  L  L 
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It  18  a  gregftrloiis  bk^  and  Wvet  deep  holes  and  geitfe  itrauDa. 
U  U  a  mort  voraoioiu  fiab,  atideagnr  Mer ;  if  the  angler  laecUvkk 
a  shoal  of  them,,  he  is  sure  of  taking  every  one. 

It  is  a  coouDoa  noiicai  that  the  pike  will  not  attack  thn  fish, 
beliig  fearful  of  the  spiny  fins  which  the  perch  erects  od  the  ap- 
proach of  the  former.  This  may  be  true  'm  respect  to  large  fish ; 
but  U  is  weU  known  the  small  o&es  are  the  most  tempting  bait  that 
can  be  laid  for  the  pike. 

The  perch  is  a&h  very  tenacious  of  life :  we  hare  known  them 
earned  near  sixty  miles  in  dry  strawy  and  yet  survWe  the  journey. 

Th^se  fish sekkm  grow  to  a  large  size:  we  once  heard  of  one 
tet  was  taken  in  the  Serpentine  Biver,  Hyde  Park,  that  weighed 
nine  pounds ;  bnt  that  is  very  uncommon. 

Hie  body  is  deep ;  the  scales  very  rough ;  the  back  much  arched; 
side-line  near  the  back. 

The  irides  gdden ;  the  teeth  small,  disposed  on  the  janra  and.  on 
the  roof  of  the  mouth ;  the  edges  of  the  covers  of  the  gills  serrated; 
on  the  lower  end  of  the  largest  is  a  sharp  spine. 

The  first  dorsal  fin  consisU  of  fourteen  strong  spiny  r^a;  the 
second  of  sixteen  soft  ones ;  the  pectoral  fins  are  transparent,  and 
consist  of  fourteen  rays;  the  v«i^ralof  six;  the  anal  of  deven. 

The  tail  is  a  little  forked. 

The  colours  are  beautiful ;  the  back  and  part  of  the  sides  being 
of  a  deep  green,  marked  with -five  broad  black  bars  pointing  down- 
wards; the  belly  is  white,  tinged  with  red;  the  ventral  fins  of  a 
rich  scarlet ;  and  the  anal  fins  and  tail  of  the  same  colour,  but  ra- 
ther paler. 

In  a  lake  catted  Llyn  Raithlyn^  in  Merionethshire,  is  a  very  sin- 
gular variety  of  perch ;  the  back  i»  quite  hunfhed,  and  the  bwer 
part  of  the  back^bone  neH  to  the  tail,  stran^y  distorted;  in  co- 
lour, and  in  other  respects,  it  resembles  the  common  kind,  ^ich 
are  as  numerous  in  the  lake  as  these  deformed  fob.  They  are  not 
peculiar  to  this  water ;  for  Linnaeus  takes  notice  of  a  simibir  va- 
riety found  at  Fahlun,  in  his  own  country.  I  have  also  heard  that 
it  is  to  be  met  with  in  the  Thames^  near  Marlow. 

There  is  one  species  possessing  a  very  singular  power,  we  mean 
the  perca  scanderns,  or  climbing  perch,  which  is  capable,  like  i 
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ipccics  Of  thecd,  of  quitting  iu  native  ekment/  Mtfd  brMUhing  at- 
"r^^u""*"'  ^"°^^>"&  "P  Po«ts  or  propg  of  any  kind,  to  a  con- 
iiderabk  hcrgfht,  which  it  efiecU  by  meatis  of  iu  peciffiarly  spinous 
gilUaftdfins.  r  j    r 

[Edkot. 
aserioN  IX... 

Carp, 

The  cyprinus  kind  includes  between  thirty  and  forty  known 
species,  of  which  the  chief  are  the  common  carp,  tench,  barbel, 
gudgeon,  bream,  roach,  dace,  chub,  and  gold-fish. 

The  earn  was  introduced  into  England  about  the  year  1514,  by 
Leonard  Maschal,  to  whom  we  are  also  indebted  for  that  excellent  • 
aj)ple  the  pepin.  Russia  wanU  these  fish  at  this  day.  Sweden  has 
them  only  in  the  ponds  of  people  of  fashion.  They  chiefly  abound 
m  the  rivers  and  lakes  of  Polish  Prussia,  where  they  are  sometimes 
taken  of  a  vast  size.  They  are  there  a  great  article  of  commerce, 
and  sent  in  well-boats  to  Sweden  and  Russia.  The  merchants  pur- 
Chase  them  out  of  the  waters  of  the  landholders  of  the  country, 
who  dfaw  a  good  revenue  from  this  article. 

Carp  are  very  long  lived.     Gesner  brings  an  instance  of  one  that 
was  near  100  years  old.    They  grow  also  to  a  v^ry  great  size. 
Some  authors  speak  of  carp  weighing  200  pounds,  and  five  feet  in 
tength.     The  carp  is  a  prodigious  breeder ;  its  quantity  of  roe  has 
been  sometimes  found  so  great,  that  when  taken  out  and  weighed 
against  the  fish  itself,  the  /prmer  has  been  found  to  preponderate. 
From  the  spawn  of  this  fish,  caviare  is  made  for  the  Jews,  who 
hold  the  sturgeon  in  abhorrence.    The  carp  is  extremely  cunning, 
and  on  that  account  is  sometimes  stiled  the  xiver-fo^t.    They  will 
tometimes  leap  over  the  neu,  and  escape  that  way;  at  other  times 
tbey  win  immerse  themselves  so  deep  in  the  mud,  as  to  let  the  net 
pass  over  them;  they  are  also  very  shy  in  Uking  a*  bait;  yet  at 
the  spawning  time  they  are  so  simple,  as  to  suffer  themselves  to  be 
tickled,  handled^,  and  caught,  by  any  body  that  will  attempt  it. 
This  6tAk  is  apt  to  mix  its  milt  with  iht  roe  of  other  fish,  from 
which  is  produced  a  spurious  breed,  as  has  been  observed  in  the 
oApring  of  the  carp  and  tench,  which  bore  the  greatest  resemblance 
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to  the  fiwtj    llK^saine  has  also  been  observed  of  the  cirp  and 
bream.     /      '    .  » 

In  Polish  Pnnsia>  aad  many  other  parU  of  German j«  the  sale  of 
carp  constitutes  a  part  of  the  revenue  of  the  nobility  and  gentry,  so 
that  the  proper  management  of  that  fish  is  reduced  to  a  kind  of 
system  founded  on  the  experience  of  several  generations.  Of  the 
methods  there  practised,  we  have  an  account  in  the  Philosophical 
Transactions  for  1771,  communicated  by  Mr.  J.  Reinhold  Foster; 
who  says  he  has  seen  carp  treated  and  maintained  according  to 
those  methods,  **  above  a  yard  long,  and  of  twenty-five  pounds 
weight;''  but  had  no  opportunity  of  ascertaining  their  age.  "  In 
the  pond,  howeverl  at  Charlottenburg,"  he  add,  "a  palace  be- 
longing to  the  King  of  Prussia,  I  saw  more  tfaan  two  or  three  hun- 
dred carp,  between  two  and  three  feet  long;  and  I  was  told  by  the 
keeper  they  were  between  fifty  and  sixty  years  standing*  They 
were  tame,  and  came  to  the  shore  in  order  to  be  fed."  Mr.  Fos- 
ter^ in  this  paper,  also  vouches  for  a  most  extraordinary  circum- 
stance ;  namely,  the  possibility  of  the  carp*s  not  only  living  for  a 
considerable  time  out  of  water,  but  of  its  growing  fat  in  its 
new  element.  The  author  has  seen  the  experiment  successfully 
tried,  and  attended  to  the  whole  process,  in  a  nobleman's  house, 
where  he  then  resided,  in  the  principality  of  Anhalt  Dessau.  The 
fish  being  taken  out  of  the  water,  is  wrapped  up  in  a  large  quantity 
of  wet  moss,  spread  on  a  piece  of  net,  which  is  then  gathered  into 
a  purse,  u^  such  a  manner  however  as  to  allow  him  room  to  breathe. 
The  net  is  tlien  plunged  into  water,  an^  hung  up  to  the  ceiling  of  a 
cellar.  At  first  the  dipping  must  be  repeated  every  three  or  four 
hours,  but  afterwards  the  carp  need  only  be  plunged  into  the  wa- 
ter once  in  about  six  or  seven  hours.  Biread  soaked'  in'  milk  is  first 
given  him  in  smalt  quantities.  In  a  short  time,  the  fish  will  bear 
more,  and  grow  fat  under  this  seemingly  unnatural  treatment. 
Mr.  Daines  Barrington,  in  a  note,  confirms  a  part  of  the  preceding 
account^  by  mentioning  the  .practice  of  a  certain  fishmonger  near 
Clare-market^  who,  in  the  winter,  frequently  exposed  a  bushel.,  at 
least,  of  carp  and  tench  for  sale,  in  the  same  dry  vessel,  for  six  or 
^even  hours,  many  of  which  were  not  sold,  and  yet  continued  in 
health,  though  breathing  nothing  but  air  diiring  the  time  above- 
mentioned,  for  several  days  successively. 

[Forster.  Barrington,  PermarU^ 
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sBcrnoN   X, 

Th  t»  in  Llie  artificial  eystem  of  the  Swedisti  naturalist^  is  a  spe- 
ciesj  as  its  generic  name  ira ports,  of  the  same  kind  as  the  prectdiug. 

Ji:  i.^^a  smalj  fish  domesticated  by  tlie  Chinese,  and  generally  kept 
for  ornament  by  great  people  in  their  courts  and  gardens.     They 
breed  them  in  small  pond:i  made  for  the  purpose,  in  basons,  and 
even  in  fjorcelaia  vessels.     This  fish  h  no  larger  tlian  our  pilchard. 
The  male  is  of  a  brrgta  red  coloqr,  from  the  lop  of  the  head  to  the 
middle  of  the  body  :  the  rest  is  of  gdd  colour ;  but  it  is  so  bright 
and  splendid,  that  the  finei>t  gilding,  according  to  F,  le  Comte^ 
cannot  approach  it.     The  female  is  white,  but  it^  tail  and  half  of 
its  body  resemble  the  lustre  of  silver,     F,  dn  Halde,  however,  ob- 
licnfes,  that  a  red  and  a  white  colour  are  not  always  the  dislhi- 
guishing inark:^  of  the  mule  and  female;  but  that  the  femaleii  are 
known  by  several  white  spots,  which  aie  seen  round  the  or i (ice, 
that  serves  them  as  organs  of  heajring  ^  and  the  malei<i,  by  having 
these  spots  much  brighter.     Gold-fish  arc  light  and  lively;  they 
love  to  sport  on  the  surface  of  the  water,  soon  become  familiarizedj 
and  may  even  be  accustomed  to  come  and  receive  their  fooil  on 
60undi[ig  a  «tmall    rattle.      Great   eare   is   neceseary   to   preserve 
them ;  for  they  are  extremely  delicate^   and  sensible  of  the  Ica&t 
injuries  of  the  air;  a  loud  noise,  such  as  that  of  thunder  or  can- 
non ;  a  fetroug  smell,   a  violent  shaking  of  the  vessel  or  a  single 
touclij  will  often  destroy  them.     The&e  fish  live  with  liltie  nou- 
rish me  utj  those  &mall  worm^  which  are  engendered  in  the  wattTp 
or  the  earthy  particles  that  are  niijccd  with  it,  Eire  sullkjcpt  foi^ 
their  food.     The  Cbiutse,  however,  take  care  from  time  to  lime,  ta 
throw  into  the  basons  and  reservoirs  where  they  are  kept,  fimaJI 
balls  of  paste,  which  they  are  very  fond  of  when  dissolved;  they 
give  them  aWo  lean  pork^  dried  in  the  sun,   and  reduced  to  a  fine 


*  The  lilrtr  lii^li  dues  ;)ut  bduQg    U»  llii^f  geuut :  it  ii  na  athcilne    fethfvimn 
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and  delicate  powder,  and  ioraetimei  snaiU  ;  the  ilime  which  these 
inaecU  leave  at  the  bottom  of  the  vessel  U  a  great  delicacy  to  tbem^ 
and  tbey  eagerly  hasten  lo  feed  on  U-  In  winter  they  are  removed 
from  the  court  to  a  warm  chamber,  where  they  are  kept  generally 
shut  up  in  a  porcelain  ve^iseL  During  that  season  they  receive  no 
nourishment  j  however,  in  spring^^  when  ihcy  art  carried  back  lo 
their  former  bason,  tbey  sport  and  play  with  the  same  strength  and 
hveliness  as  they  did  the  preceding  year^ 

In  warm  countries  these  fish  multiply  fast,  provided  care  i* 
taken  to  collect  their  spawn,  which  floats  on  the  water,  and  which 
they  almost  entirely  devour.  Tbis  spawn  is  put  into  a  particular 
vessel,  exposed  to  the  sun,  Bnd  preserved  until  vivified  by  the  heal. 
Gold -fish  J  however,  seldom  multiply  when  they  are  kept  in  close 
Tages,  because  they  are  then  too  much  confined.  In  order  lo  render 
them  fruitful,  they  must  be  put  into  reservoir*  of  considerable  depth 
in  some  places  at  least,  and  which  are  constantly  supp\kd  with 
fresh  water.  At  a  certain  time  of  the  year,  a  prodigious  number  of 
barks  may  be  seen  in  the  great  river  Yanglsekiang,  which  go  thi- 
ther to  purchase  the  spawn  of  these  fish.  Towards  the  month  of 
May,  the  neighbouring^  inhabitants  shut  up  the  river  in  several 
pbccH  with  mats  and  hurdles,  which  occupy  an  e^ctent  of  almott 
nine  or  ten  leagues;  and  they  leave  only  a  space  in  the  middle  suf- 
ficient for  the  passage  of  barks.  The  Bpawn  of  the  fish,  which  the 
Chinese  can  distingui,sh  at  first  sight,  allhough  a  stranger  could 
perceive  no  traces  of  it  in  the  water,  is  etopped  by  these  hurdles^ 
The  water  mixed  with  spawn  is  then  drawn  up^  and^afler  ithmi 
been  put  into  large  vessels,  it  is  sold  to  merchants,  who  transport  it 
afterwards  to  every  part  of  the  empire.  This  water  is  sold  by  mea* 
sure,  and  purchased  by  those  who  are  desirouii  of  stocking  their 
ponds  and  reservoirs  with  fish. 

Notwithstanding  the  tenderness  of  these  fish  even  In  their  nit  ire 
climates,  they  are  now  naturalised  in  Britain,  where  they  even 
breed.  They  were  firut  introduced  into  England  about  the  year 
1691 ;  but  were  not  generaUy  known  till  1728>  when  a  great 
number  were  brought  over  and  presented  first  to  Sir  Matthew 
Dekker,  and  liy  him  circulated  round  the  neighbourhood  of 
London,  whence  they  have  been  distributed  to  most  par  la  of  the 
country* 

Nothing  can  be  more  atousing  than  a  gtasi  bowli  contaiiutig 
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such  fitkef :  die  donbk  refractums  of  the  glauaad  vater  repn* 
tent  them,  when  moTlog,  in  a  shifting  and  changeable  variety  of 
dimentions,  ahades^vMid  colours;  while  the  two  mediums,  assisted 
by  the  convex  shape  of  the  vessel^  magnify  and  distort  them  TasUy ; 
not  to  mention  th^t  the  introduction  of  another  element  and  its  in- 
habitants into  our  parlours^  engages  the  fancy  jn  a  very  agreeable 
manner. 

lNaturaiut*$  MiKcl.  Gregory. 

SBCnON   XI. 

Sabmm, 

Salmo  lalao^-^LiNK. 

• 

Thb  salmon,  so  highly  esteemed  for  the  delicacy  of  its  flavour, 
and  so  important  an  article  in  a  commercial  view,  is  chiefly  an 
inhabitant  of  the  northern  regions,  where  it  occurs  at  diflbrent 
periods  both  in  salt  and  fresh  waters ;  quitting  the  sea  at  certain 
^^asons  to  deposit  its  spawn  in  the  gravelly  beds  of  rivers,  at  a 
great  distance  from  their  mouths.  In  order  to  arrive  at  the  spots 
proper  for  this  purpose  there  are  scarcely  any  obstacles  which  the 
fish  will  not  surmount.  They  will  ascend  rivers  *  Ayr  hundreds  of , 
miles ;  force  themselves  against  the  most  rapid  streams,  and  spring 
with  amazing  agility  over  cataracts  of  several  feet  in  height'. 
They  are  taken,  according  to  Mr.  Pennant,  in  the  Rhine  as  high 
as  Basil :  they  gain  the  source  of  the  Lapland  rivers,  in  spite  of 
Cherr  torrenUike  cnrrenu :  they  surpass  the  perpendicular  falls  of 
Leixlip  t,  Kennerth  \,  and  Pont-Aberglastyn  §.  At  the  latter  of 
these  places,  Mr.  Pennant  assures  us  Uiat  he  has  himself  witnessed 
the  eflbrts  of  the  srimon,  and  seen  scores  of  fish,  some  of  which 
succeeded,  while  others  miscarried  in  the  attempt  during  the  time 
of  his  observation.  It  may  be  added,  that  the  salmon,  like -the 
swallow,  is  said  to  return  each  season  to  the  self-same  spot,  to  de* 
posit  its  spawn.  This  has  been  ascertained  by  the  experiments  of 
Mons.  de  la  ^nde,  who  fastening  a  small  ring  of  copper  to  the 
tails  of  some  individuab,  and  then  setting  them  at  liberty,  found 

•  Brft.  Zoology.  '  f  Near  Dublin. 

^  On  the  TiTj  io'S.  Walct.  §  Amid  Snowdon  bilU. 
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that  tome'  •f  ibem  made  tlieir  appearance  in  the  laipe  place  for 
three  succeisive  seasons  *.  The  experiipent  of  fastening  gold  or 
silf  er  rings  to  salmon  is  said  by  Dr.  Bloch  to  have  becjn  occasionally 
practised  by  some  of  the  Eastern  princes ;  and  it  is  added^  that  by 
this  method  a  communication  has  been  proved  between  the  Caspian 
and  Northern  seas  and  the  Persian  Gulf. 

The  general  history  of  the  salmon  fishery  on  the  rifer  Tweed  is 
amply  detailed  by  Mr.  Pennant,  in  the  third  volume  of  the  British 
Zoology,  chiefly  from  the  communications  of  Mr.  Potts>  an  inha- 
biUnt  ofthe  town  of  fierwLck..  The  principal  particulars  are  as 
follows. 

"  At  the  latter  end  of  the  year,  or  in  the  month  of  November^ 
the  salmon  begin  to  press  up  the  river  as  far  as  they  can  reach^ 
in  order  to  spawn.  When  th^t  lime  approachei,  they  seek  for  a 
place  fit  for  the  'purpose :  the  male  and  female  unite  in  Cbrming  a 
proper  receptacle  for  it  in  the  sand  or  gravely  about  the  depth  of 
eighteen  inches :  in  thb  the  female  deposits  the  spawn,  which  they 
afterwards  cover  carefully  up  by  means  of  their  tails,  which  are 
observed  to. have  no  skin  on  tbem  for  some  time  after  this  period. 
The  spawn  lies  buried  till  spring,  if  not  disturbed  by  violent 
floods,  but  the  salmon  hasten  to  the  sea  as  soon  as  they  are  able, 
in  order  to  recover  their  strength :  for  after  spawning  they  are 
observed  to  become  very  lean,  and  are  then  called  by  tbe  name  of 
kippers.  When  the  salmon  first  enter  the  rivers,  they  are  observed 
to  have  a  great  many  small  animals  adhering  to  them,  especially 
about  the  gills:  these  are  the  Lcma  Salmonet^  of  Linnasus,  and 
are  signs  that  the  fish  is  in  high  season :  soon  after  the  salmon 
have  left  the  sea,  the  Lems  die^  and  drop  off.  About  the  latter 
end  of  March^  the  spawn  begins  to  exclude  the  young,  which  gra- 
dually increase  to  the  length  of  four  or  five  inches  and  are  then 
called  smelts  or  smouts.  About  the  beginning  of  May  the  river  is 
full  of  them.  It  seems  to  be  all  alive ;  and  there  is  no  having  an 
idea  of  their  numbers  without  see'mg  them ;  but  a  seaspnable  flood 
then  hurries  them  all  to  the  sea,  scarce  any  or  very  few  of  them  being 
left  in  the  river.  About  the  middle  of  June^  the^^i^  of  the  fry 
begin  to  drop  as  it  were  in  to  the  river  again  from  t)>e  sea^  at  that 
time  about  twelve,  fourteen,  or  sixteen  inches  in  length,  and  by  a 

*  So  Mods,  de  U  Lsode  w«s  assured  by  tbe  fitbermf  i|« 
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gradual  progress,  increase  in  nmnber  and  tixc,  IHI  abottttbe.end 
of  Jufy,  wbjch  is  at  Berwick  termed  the  Gilse  ttae  (the  (name  given 
to  the  fish  at  that  age,)  At  the  end  of  July,  or  the  begkmiQg  of 
August,  they  lesseb  in  mimber,  but  increase  in  size,  some  being  six, 
/leTep,  eight  or  nine  pounds  weight.  This  appears  to  he: a  surprise 
ing  growth ;  yet  .we  have  received  from  a  gentleman  af  Ws^rnngton 
an,  instance  still  more  lo.  A  salmon  weighing  seven  pounds  thre6 
quarters,  taken  on  the  seventh  of  Februai^y,  being  ibarked  with 
MOisftars  on  the  back,  fin,  and  tail,  and  iurtned  intp  the  river,,  was  again 
taken  on  the  seventeenth  of  the  following  March,  and  then  found  to 
weigh  seventeen  pounds  and  a  half*. 

**  All  fishermen  agree  that  they  never  find  tfny  food  in  the  sIp« 
mach  of  this  fish.  Perhaps  during  the  spawning  time  they  may 
entirely  neglect  their  food,  as  the  Phocas,  called  sea*lions  and  sea-i 
bears,  are  known  to  do  for  months  together  during,  the  breeding 
seaton ;  and  it  may  be  that,  like  those  animab,  the  salmon  return 
to  sea  lank  and  lean,  and  come  from  it  in  good  condition.  It  is 
ei!ident«  that  at  times  their  food  is  both  fish  and  wortns,  for  the 
an^er  uses  both  with  good  success,  as  well  as  a  latge. gaudy  .arti- 
ficial fly,  which  the  fish  probably  mistakes  for  a  gay  libeUula  or 
dragon*fly.  The  capture  about  the  Tweed  is  prodigious :  in  a 
good  fishery,  often  a  bofit  load,  and  sometimes  near  two,  are 
taken  in  a  tide.  Some  few  years  ago  there  were  above  .seven  hun- 
dred fish  taken  at  one  bawl,  but  from  fifty  to  a  hundred  is  very 
frequent:  the  coopers  in  Berwick  then  begin  to  salt  bothisilmoo 
and  gilses  in  pipes  and  other  large  vessels,  and  afterwards  barrel  f 
them  to  send  abroad,  having  then  more  than  the  Londbn  m«<rketfl 
can  take  off  their  hands.  Most  of  the  salmon  taktei  ^fore  Aprils 
or  to  the  setting-in  of  warm  weitber,  is  sent  fretJi  to  London  in 
bariLets,  unlets  now  and  then  the  vessel  is  disa^ppointed  by  con- 
trary winds  of  sailing  immediately;  in  which  case  the  fish  is 
brought lashore  again,  to  the  cooper's  offices,  and  boiled,  pickled, 
and  kitted,  and  sent  to  the  London  markets  by  the  saoie  ship,  and 
fresh  salmon  put  into  the  baskets  in  lieu  of  the  stale  ones.  At  the 
beginning  of  the  season,  when  a  ship  is  on  the  point  of  sailing, 

•  Aecordiiig  to  Dr.  Blocb,  the  growUi  oltbe  salmoo  appean  to  be  miioh  tkiwcr 
than  hero  tUted.  Ho  iofonni  os  that  a  talmon  of  five  or  six  yean  old  weight  from 
iea  to  tweifo  pooods. 

t  The  talmoB  barrel  ho|d»  abor«  iorty-twu  gaUvni  wint  meaturc.    . 
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a  dean  frcih  Mmmn  litM  wtHi  fnm  m  shilling  to  aghleeii-peiice  a 
pound;  and  montof  tbe^^methst  tbis  part  of  the  trade  is  carried 
OD,  tW  prieiM  are  from  five  to  nine  shillings  per  atone*,  the  value 
risin|^  and  faHtog  according  to  the  pietitj  of  fish,  or  "the  prospect 
of  a  faif  or  (bul  wind  f  *  Some  fish  are  sent  in  Uiis  manner  to  London 
the  hcier  end  of  September,  when  the  weather  proves  cool,  but  the 
fish  arc  then  full  of  large  roes,  grow  very  thin^bellied,  and  are  not 
esteemed  either  palatable  or  wholesome^  The  price  of  fresh  fish,  in 
the  monUi  of  July,  when  they  are  most  plentiful,  has  been  known 
to  be  aa  low  as  Sd.  per  stone. 

''  The  season  for  fishing  in  the  Tweed  begins  Not.  the  SOtb,  but 
the  fishennen  work  rery  little  till  after  Christmas.  It  ends  on 
Michaelmas  day ;  yet  the  corporation  of  Berwick  (who  are^  the 
conservators  of  the  river)  indulge  the  fishennen  with  a  fortnight 
past  that  time,  on  account  of  the  change  of  the  style. 

There  are  on  the  river  forty-one  considerable  feberies,  extending 
upwards,  about  fourteen  miles  from  the  mouth  (the  others  being  of 
no  great  valuer)  which  are  rented  for  near  L.5400  per  annum.  The 
expense  attending  the  servants'  wages,  nets,  boats.  Sec.  amouoU  to 
L.  5000  more,  which  together  makes  up  the  sum  of  L.  10,400.  Now 
in  consequence  the  produce  moat  defray  all,  and  no  less  than  twenty 
times  the  sum  of  fish  will  eilect  it,  so  that  206,000  salmon  must  be 
caught  there,  one  year  with  another/' 

The  general  length  of  the  salmon  is  from  two  and  a-half  to  three 
feet,  but  sometimes  mudi  more  }  :  the  male  is  principally  disdn- 
guished  by  the  curvature  of  the  j^ws ;  both  the  upper  and  lower 
mandible  bending  towards^  each  other  more  or  leas  in  difierent 
individual,  and  at  different  seasons.  The  general  colour  of  both 
sexes  is  a  silvery  grey,  of  much  darker  cast  on  the  back :  the 
sides  <^  the  male  are  marked  with  numerous  small,  irregular, 
dusky  and  copper-coloured  spots ;  while  those  of  the  (emale  exhibit 

^Wt*—  I  I  I    !■    Jl    II  ■      I   .   11        »'     t     f        H  1*1      I        l.ll     I  !■  11    ]     I      I  — a.— 1^— — — 

•  A  itoas  of  tidmon  wvight  iglb*  %0  fantet  aad  a  half ;  or,iD^er  ttrm^  foar 
•toDcty  or  fortj-ftlx  poosdt  avoirdApoisc^  ii  only  tfarea  ttonet,  or  4Slb.  fitb-wcigbi 
at  Berwick. 

t  The  talmoD  sent  from  Berwick  to  London  are,  at  present,  generaUj  packed 
ia  iee,  whieh  is   preserved   in    ice   houses    tbrengboot   tbe   winter    for    that 


t  It  is  said  to  be  sometimes  found  of  the  length  of  six  feet.    Mr.  PMoaBt  shb- 
tions  one  of  seventy-four  pounds  weight  as  the  laigest  he  ef#r  b^ari  of. 
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only  several  raiher  large,  dinanl,  rmindithj  or  lemewfaat  kioated 
ipou  of  a  dark  coloof.  ExcKisivt  of  tbete  dftkte&cHi,  the  male 
Ib  of  ^  somen^hat  longer  or  more  lender  shape  than  the  female : 
the  scales  in  the  salmon  are  middle-sized,  and  not  very  strongly 
adherent 

'  In  the  intestinal  canal  of  the  salmon  is  often  ibund  a  speeles  of 
taenia  or  tape-worm,  of  about  three  feet  in  length.  Dr.  Bloch  in- 
Airms  us,  that  in  a  salmon  which  tiad  been  Uiree  weeks  dead,  he 
found  one  of  these  worms  still  living. 

[Bloch,  PennarU.  Shaw. 


SKCTION    XII. 

Troui. 
Salmo  fario.-^tiNN. 

Tub  trout  is  an  inhabitant  of  clear  and  cold  streams  and  lakes, 
in  most  parts  of  Europe,  and  admits  of  considerable  variety  as  to  the 
tinge  both  of  fts  ground-colour  and  spots.  Its  general  length  19  from 
twelve  to  fifteen,  or  sixteen  inches,  and  its  colour  yellowish-grey, 
darker  or  browner  on  the  back,  and  marked  on  the  sides  by  several 
rathei^distant,  round,  bright,  red  spots,  each  surrounded  by  a  tinge 
of  pale  blue-grey.  Sometimes  the  ground-colour  of  the  body  is  a 
purplish  grey  ;  the  red  spots  much  larger,  more  or  less  mixed  with 
black;  and  Uie  belly  of  a  white  or  -silvery  cast :  the  fins  are  of  a 
pale  purplish  brown ;  the  dorsal  fin  marked  with  several  darker 
spots :  the  head  is  rather  large,  the  aoales  small,  and  the  lateral  line 
straight.  The  female  fish  is  of  a  brighter  and  more  beautiful  appears 
anee  than  the  male. 

It  IS  a  matter  of  surprise  that  this  ooBMBon  fish  has  escaped  the 
notice  of  all  the  ancients,  except  Avsonius :  it  is  also  singular, 
that  so  delicate  a  species  should  be  neglected,  at  a  time  when  the 
folly  of  the  table  was  at  its  height ;  and  that  the  epicures  ^M»uld 
overlook  a  fish  that  is  found  in  such  quantities  in  the  lakes  of  their 
neighbourhood,  when  they  ransacked  the  universe  for  dainties. 
The  milts  of  mur<i^  were  bro\)ght  from  one  place ;  the  livers  of 


Digitized  by  VjOOQ IC 


524  ni 

icar>  firomtooUier*;  andoyitimcveiifroinaarcniolea  tpoiatour 
Suidwichf ;  bul  there  wm  tod  it  a  fashion  iD'the  article  of  good 
living.  The,  Romanft  seem  to.)iaiie  despised  the  trout,  the  piper,  and 
the  doree ;  and  we  helieye  Mr.  Quin  himself  would  have  resigned 
the  rich  paps  of  a  pregnant  sow  %»  the  heeb  of  camels  §«  and  the 
tongues  of /aifiaii^os  ||,  though  dressed  by  Heliogabahis*s  cooks,  for 
&  good  jowl  of  salmon  with  lobster*sauce. 

When  Ausooius  iqpeaks  of  this  fish,  he  makes  no  eulogy  on  its 
goodness,  but  celebrates  it  only  for  its  beauty* 

Purpureisque  Salar  stellatus  tergore  guttis. 
With  purple  spots  the  Salar's  back  is  stain'd. 

These  marks  point  out  the  species  he  intended :  what  he  meant 
by  his/on'o  is  not  so  easy  to  determine :  whether  any  species  of  trout, 
of  a  size  between  the  talar  and  the  salmon ;  or  whether  the  salmon 
itself,  at  a  certain  age,  is  not  very  evident. 

Teque  inter  gemiuos  species,  neutrumque  et  utrumque. 
Qui  nee  dum  Salmo,  nee  Salar  ambiguusque 
Amborum  medio  Fario  intercepte  sub  sevo. 

Salmon  or  Salar,  I^  pronounce  thee  neither : 
A  doubtful  kind,  that  may  be  none,  or  either. 
Fario,  when  stopt  in  middle  growth. 

In  fact,  the  coburs  of  the  trout,  and  its  spoti,  vary  greatly  m 
difiepent  waters,  and  in  different  seasons ;  yet  each  may  be  reduced 
to  one  species.  In  Llyndivia,  a  lake  in  South  Wales,  are  trouts 
called  cocky  daU,  marked  with  red  and  black  spots  as  big  as  six- 
pences ;  "Others  unspotted,  and  of  a  reddish  hue,  that  sometimes 
weigh  near  ten  pounds,  but  are  bad  tasted. 

In  Lough  Neagh,  in  Ireland,  are  trouts  called  there  huddagfu, 
which  not  unfrequently  weigh  thirty  pounds :  but  it  was  not  my 
fortune  to  see  any  dnringmy  stay  in  the  neighbourhood  of  that  vast 
water. 

•  Suetooius  TiU,  VitelUi.  f  Ja^eDal>  Sat.  IV.  141. 

X  MartUd,  Lib.'XIlI.  Epig.  44.  §  Lampriere  tH  Heliogab. 

It  Martial,  Lib.  XI.  Epig.  71. 
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ThMiU  (probiU>l7  oC  ^^  same  species)  are  also  taken  in  Hulie* 
water,  a  lake  in  Cumberland,  of  a  much  superior  size  to  those  of 
Lough  Neagb.  Theac  are  supposed  to  be  the  same  with  the  trout 
of  the  lake  of  Genera,  a  fi^  many  have  eaten  who  think  but  a 
ver J  indifierent  one.  . 

In  the  river  Eynion,  not  far  from  Macbyntletb,  in  Merionetb- 
shice,  and  in.  bne,  of  the  Snowdon  kikes,  are  found  a  variety  of 
trout,  which  are  naturally  deformed,  having  a  strange  crookedness 
hear  the  tail>  resembling  that  of  the  perch  before  described*  We 
dwdl  the  lessi  on  these  monstrous  productions,  as  the  Honourable 
Daines  Barrington  has  already  given  an  account  of  them'  in  an 
ingenious  dissertation  on  some  of  the  Cambrian  fish,  published  in 
the  Philosophical  Transactions  of  the  year  1767. 
,  The  stomachs  of  the  common  trouts  are  uncommonly  thick  and 
muscular.  They  feed  on  the  shell-fish  of  lakes  and  rivers,  as  well 
as  on  small;  fish.  They  likewise  take  into  their  stomachs  gravel, 
•r  small  stones,  to  assist  in  comminnting  the  testaceous  parts  of 
their  food.  The  trouts  of  certain  lakes  in  Ireland,  such  as  those 
of  the  province  of  Gal  way,  and  some  others,  are  remarkable  for 
the  great  thickness  of  their  stomachs ;  which,  from  some  slight 
resemblance  to  the  organs  of  digestion  in  birds,  have  beenr  called 
gizzards:  the  Irish  name  the  species  that  have  them  Gfillaroo 
trouts.  These  stomachs  are  sometimes  served  up  to  table^  under 
the  former  appellation.  It  does  not  appear  to  me,  that  the  extra- 
ordinary strength  of  stomach,  in  the  Irish  fish,  should  give  any 
suspicion  that  it  is  a  distinct  species :  the  nature  of  the  waters 
might  increase  the  thickness ;  or  the  superior  quantity  of  shell-fi^, 
which  may  more  frequently  call  for  the  use  of  its  comminuting 
powers  than  those  of  our  trout^  might  occasion  this  diflference. 
I  had  opportunity  of  comparing  the  stomach  of  a  .great  GiUaroo 
trout,  with  a  large  one  from  the  Uxbridge  river.  ,  The  last,  if  I 
recollect,  was  smaller,  and  out  of  season ;  and  iu  stomach,  (not-* 
withstanding  it  was  very  thick)  was  much  inferior  in  strength  to 
that  of  the  former :  but,  on  the  whole,  there  was  not  the  least  spe- 
cific difierence  between  the  two  subjects. 

Trouts  are  most  voracious  fish,  and  afibrd  excellent  diversion  to 
the  angler :  the  passion  for  the  sport  of  angling  is  so  great  in  the 
neighbourhood  of  Londmi,  that  ihe  liberty  of  fishing  in  some  of 
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thie  tftratmt  tn  tht  wij/tiCtnt  otiialkt^  it'purcliAiied  al  the  nte  of 
ten  pouods  per  anmun. 

TbMe  fiBb  shift  thetf  qntrten  to  spawn  $  ao«l^  like  salnioD,  make 
yptowank  the. beads  of  riiters  to  deposit  their  soes^  The  under 
jaw  of  the  trout  is  subject^  at  certain  times^  to  the  same  conratttfe 
ai  that  of  the  salaaoQ. 

A  tro«t  tdkett  in  Ujiialkt^  i*  Denbighshire,  which  is  famous 
for.aii  ezceUevI  kind,  meaAired  seventeen  inohes^  ha  depth  three 
and  thfce  qnarters,  its  weight,  ene  pound  Momires:  th^  head 
Ihick^  Ihe  noie  rather  sharp;  the  upper  jaw  a  httle  longer  than 
the  lower;  both  jaws,  as- well  as  the  head,  were  of  a  pate  hrown^ 
biotehad  with  hltek:  the  teeth  sharp  and  starong;  disposed  In  the 
jaws,  roof  of  the  mouth,  and  tongue,  as  is  the  case  witb  the  whole 
geaus,  tfxcefpi  the  gwyniad,  which  is  tootUen,  and  the  grayliog, 
which  has  none  on  its  tongue. 

The  back  was  dutkj ;  the  sides  tinged  with  a  purplish  bbom, 
marked  with  deep  purple  spots,  mixed  with  black,  abofe  and  below 
Ihe  line,  which  was  straight :  the  belly  white* 

The  dbml  fin  was  spotted ;  the  spurious  fin  brown,  tipped  with 
redf  the  pectoral,  ventral,  and  anal  fins,  of  a  pale  brown;  the 
edges  of  the  aOal  fin  white;  the  tail  very  little  forked  when  ex« 
tend^^ 

[Slaw.  Ptnnant. 

SBCTtoK  XIII. 

Ffymg'Fish, 

Exocctofl  exilkiM.— Linn. 

ThU  fishes  of  tMs  gentht,  which  are  very  few  in  number,  arc 
^eitoarkable  for  the  extreme  length  and  size  of  their  pectoral  fins, 
by  which  they  are  enabled  to  spring  occasionally  from  the  water, 
and  to  support  a  kind  of  temporary  flight  or  continued  motion 
thirough  the  air,  to  the  distance  of  two  or  three  hundr^  feet ;  when, 
the  fins  becoming  dry,  they  are  again  obliged  to  commit  themselves 
to  their  o^n  element.  The  species  at  present  to  be  described  is 
chiefly  observed  in  the  Mediterranean  and  Atlantic  seas,  where, 
according  to  an  ingeni6us*naturaKst,  "  it  leads  a  most  miserable 
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life :  IB  ito  own  eieibeBt  it  it  p<(rpe(uaUy  haratied  by  ifas  dmulo 
and  other  &b  of  prey ;  and  if  it  endeavoura  to  avoid  Uiem  bj 
having  reoourse  to  the  air,  it  either  meets  its  fate  from  the  goU  aod 
flbatross,  or  it  forced  down  again  into  Che  mouth  of  the  iohabitants 
of  the  water,  which  keep  pace  with  its  aerial  excursion.*'  This 
however  ought  to  be  considered  as  an  exaggerated  representation  of 
the  creature's  state  of  existence^  since,  by  the  admiraible  balance 
ordained  by  nature,  the  weaker  animals  have  powers  of  escape  itt 
exact  proportion  to  their  danger  *. 

It  should  be  observed,  that  thia  power  of  flight  or  temporary 
skimming  through  the  air  to  a  considerate  distance,  is  not  entirely 
confined  to  this  geous,  but  takes  place  in  some  species  of  the  genua 
scorpsna,  as  well  as  in  that  of  trigla,  and  various  others,  as  the 
reader  may  perceive  in  the  prosecution  of  the  present  section. 

The  general  Jeogth  of  the  Mediterranean  flying-fish  is  from 
twelve  to  fiAeen  or  sixteen  inches ;  and  its  general  shape  is  not 
unlike  that  of  a  herring :  the  Wiy  is  subcylindrical,  but  with  a 
slight  approach  to  square,  if  a  transverse  section  be  supposed :  the 
head  is  rather  large,  and  sloping  pretty  suddenly  in  front:  the 
mouth  small,  and  edged  on  both  jaws  with  minute,  pointed  teeth : 
the  eyes  large,  and  of  a  silver  colour,  with  a  cast  of  goM :  tbe 
scales  are  large,  thin,  and  rounded :  the^hole  animal  \i  of  a  bright 
silvery  cast,  with  a  blue  or  dusky  tinge  on  the  upper  part :  the 
fins  are  also  of  a  dusky  colour :  of  these  the  pectoral  extend  as 
fiur  as  the  beginning  of  the  tail,  and  are  of  a  sharply  lanceolate 
form:  the  dorsal  and  anal  fins  are  shallow,  and  placed  opposite 
each  other  near  the  Uil,  which  is  deeply  forked  with  sharp*pointed 


*  To  this  purpose  I  may  quote  the  obtervatioQ  of  an  iofeoiont  gcntletnaa 
(Capt.O.  Tobio),  who  bad  freqoe/it  opportunities  of  obserriog  the  habits  of  the 
fljiog-fisb,  and  who  thus  expresses  himself  in  a  note  annexed  to  a  drawing  of  this 
•peeks  observed  about  the  coasts  of  Otaheite.  *'  The  lower  half  of  the  fail,  in 
tbe  fljing-fisb,  is  fuU  twice  the  length  of  the  upper :  the  use  of  it  has  always 
appeared  evident  to  me.  I  have  by  the  hour  watched  the  dolphins  and  bonitoe 
io  portait  of  them ;  when,  without  wholly  immersing  themselves,  which  would 
have  proved  £stal  to  them,  tbcy  have  disposed  in  their  pivgressive  motion  the 
lower  part  of  tbe  tail  in  such  a  manner  as  to  supply  their  wings  with  moistare, 
•o  as  to  support  them  above  the  surface.  I  never  saw  one  exceed  the  dis- 
tance of  one  hniidrcd  yards  in  its  iigbt,  withont  bciiig  obliged  to  dip  liar  a  ftt§h 
supply." 
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lobes',  of  whjikh  the  lower  ianeariy  twice  the  length  of  the  «pper  : 
the  Tentral  fins  are  rather  large,  of  a  lengtheued  and  pointed  shape^ 
and  situated  a  little  beyond  the  middle  of  the  abdomen  towards  the 
anal  fin :  on  each  side  the  lower  part  of  the  abdomen  runs  a  kind 
of  carina  or  lateral  line,  formed  by  a  series  of  small,  inclining 
points,  or  spicules. 

This  species  is  frequently  observed  in  the  Mediterranean,  some* 
times  singly,  and  sometimes  appearing  in  small  shoals.  Instances 
are  not  unfrequent  of  its  falling  into  ships  during  the  decline  of 
its  flt|^.  It  is  consdered  as  an  agreeable  fish  for  the  table,  and 
by  some  is  even  preferred  to  the  herring.  The  general  height  at 
which  it  is  observed  to.exercise  its  flight,  is  about  three  feet  abore 
the  surface  of  the  water, 

{Shaw, 

sRCTioN  xrv. 

Herring. 

Clopea  harengos.— >LiNN, 

Tais  fish,  so  eminently  important  in  a  commercial  view,  and 
which  may  justly  be  said  to  form  one  of  the  wonders  of  the  northern 
world,  is  principally  distiflgu'ished  by  the  brilliant  silvery  colour  of 
its  body,  the  advancement  of  the  lower  jaw  beyond  the  upper,  and 
by  the  number  of  rays  in  the  anal  fin,  which,  in  by  far  the  greater 
number  of  specimens,  are  found  to  amount  to  seventeen  * :  the 
back  is  of  a  dusky  blue  or  greenish  cast,  and  in  the  recent  or 
living  fish  the  gill-covers  are  marked  by  a  reddish,  and  sometimes 
by  a  violet-coloured  spot :  the  eyes  are  large ;  the  mouth  without 
vbible  teeth ;  the  openings  of  the  gill-covers  very  large;  the  scales 
rather  large,  and  easily  desiduous ;  the  lateral  line  not  very  dis- 
tinctly visible ;  the  abdomen  pretty  sharply  carinated,  and  in  some 
specimens,  slightly  serrated :  the  fins  are  rather  small  than  large 
for  the  size  of  the  fish,  and  the  tail  strongly  forked.  In  size  the 
herring  is  observed  to  vary  greatly,  and  there  are  probably  some 
permanent  varieties  of  this  species  which  yet  want  their  exact  de- 
scription. The  general  size  is  perhaps  from  ten  to  twelve  or  thir- 
teen  inchej*. 

•  Mr.  PemMOt  sayt  fourteen :  the  number  indeed  is  not  abtolutdj  cooitMt, 
bat  the  mott  general*  appears  to  be  seTenteen. 
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IinporUnt  as  is  this  fish  to  the  inhtbitants  of  modern  Europe,  it 
is  doubted  whether  it  was  distinctly  known  to  the  ancient  Greeks 
and  Romans :  at  least  we  find  no  certain  description  in  their  writings 
either  of  its  forms  or  uses.  The  herring  fishery  however  is  of  very 
considerable  antiquity  :  the  Dutch  are  said  to  have  engaged  In  it  so 
long  ago  as  the  year  1164^  and  were  in  possession  of  it  for  several 
centuries,  and  Flanders  had  the  honour  of  discovering  the  method 
of  preserving  this  fish  by  pickling  it.*  One  William  Buekelin,  of 
Biervelet,  near  Sluys,  is  said  to  have  been  the  inventor  of  this  useful 
expedient,  and  from  him,  according  to  Mr.  Pennant,  is  derived  the 
mordpickle,  which  we  have  borrowed  from  the  Dutch  and  Germans. 
Buekdin  died  in  the  year  1397.  The  emperor  Charles  the  Fiflh 
is  said  to  have  held  his  memory  in  such  veneration  for  the  service 
he  had  done  mankind,  as  to  have  paid  a  solemn  visit  to  his  tomb,  in 
honour  of  so  distinguished  a  citizen.  "  The  Dutch  (says  Mr.  Pen- 
nant) are  most  extravagantly  fond  of  fish  when  pickled ;  a  pre- 
mium is  given  to  the  first  vessel  that  arrives  in  Holland  laden  with 
this  their  ambrosia :  we  have  been  in  the  country  at  that  happy 
minute,  and  have  observed  as  much  joy  among  the  inhabitants  on 
its  arrival  as  the  Egyptians  shew  at  the  first  overflowing  of  the 
Nile/' 

Mr.  Pennant,  in  his  British  Zoology,  has  so  well  detailed  the 
general  history  of  the  herring,  and  its  supposed  migrations,  that 
it  is  impossible  to  do  better  than  to  repeat  his  own  words. 

''The  great  winter  rendezvous  of  the  herring  is  within  the 
Arctic  circle :  there  they  continue  many  months,  in  order  to  recruit 
themselves  after  the  fatigue  of  spawning,  the  seas  within  that  space 
swarmmg  with  insect  food  in  a  far  greater  degree  than  in  our 
warmer  latitudes. 

''  This  mighty  army  begins  to  put  itself  in  motion  in  the  spring: 
we  distinguish  this  vast  body  by  that  name,  for  the  word  herring  is 
derived  from  the  German,  beer,  an  army,  to  express  their  numbers. 

''  They  begin  to  appear  otf  the  Shetland  isles  in  April  and  May: 
these  are  only  forerunners  of  the  grand  shoal  which  comes  in  June, 
and  their  appearance  is  marked  by  certain  signs,  by  the  numbers 
of  birds,  such  as  gannets  and  others,  which  follow  to  prey  on  tl)em : 
but  when  the  main  body  approaches,  its  breadth  and  depth  is  such 
as  to  alter  the  very  appearance  of  the' ocean.  It  is  divided  into  dis- 
tinct columns  of  five  or  six  miles  in  length  and  three  or  four  in 
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breadth,  and  they  drive  the  water  before  them  with  a  kind  of 
rippling:  sometimes  they  sink  for  the  space  of  ten  or  fifteen 
minutes ;  then  rise  again  to  the  surface,  and  in  bright  weather  re- 
flect a  variety  of  splendid  colours,  like  a  field  of  the  most  precious 
gems ;  in  which,  or  rather  in  a  much  more  valuable  light,  should 
this  stupendous  gift  ot  Providence  be  considered  by  the  inhabitanta 
of  the  British  isles. 

"  The  first  check  this  army  meets  in  its  mafch  southward,  is 
from  the  Shetland  isles,  whicb  divide  it  into  two  parts ;  one  wing 
takes  to  the  east,  the  other  to  the  western  shores  of  Great  Britain, 
and  fill  every  bay  and  creek  with  their  numbers :  others  pass  on 
towards  Yarmouth,  the  great  and  ancient  mart  of  herrings :  they 
then  pass  through  the  British  channel,  and  after  that  in  a  manner 
disappear :  those  which  take  to  the  west,  after  of&ring  themselves 
to  the  Hebrides,  where  the  great  stationary  fishery  is,  proceed 
towards  the  North  of  Ireland,  where  they  meet  with  a  second 
interruption,  and  are  obliged  to  make  a  second  division :  the  one 
takes  to  the  western  side,  and  is  scarce  perceived,  being  soon  kst 
in  the  immensity  of  the  Atlantic ;  but  the  other  which  passes  into 
the  Irish  sea,  rejoices  and  feeds  the  inhabitants  of  the  coasts  that 
border  it. 

**  These  brigades,  as  we  may  call  them,  which  are  thus  sepa- 
rated from  the  greater  columns,  are  often  capricious  in  their 
movements,  and  do  not  shew  an  invariat^e  attachment  to  their 
haunts/' 

The  reality  of  the  migration  of  the  herring,  so  well  detailed  by 
Mr.  Pennant,  begins  at  present  to  be  greatly  called  in  question ; 
and  it  is  rather  supposed  that  this  fish,  like  the  mackarel,  is  in 
reality  at  no  very  great  distance  during  the  winter  months,  from 
the  shores  which  it  most  frequents  at  the  commencement  of  the 
spawning  season;  inhabiting  in  winter  the  deep  recesses  of  the 
ocean,  or  plunging  itself  beneath  the  sofl  mud  at  the  bottom ;  but 
at  the  vernal  season  it  begins  to  quit  the  deeper  par^s^  and  ap- 
proach the  shallows,  in  order  to  deposit  its  spawn  in  proper  situa- 
tions ;  and  this  is  thought  a  sufficient  explanation  of  the  glittering 
myriads  which  at  particular  seasons  illumine  the  surface  of  the 
ocean  for  the  length  of  several  miles  at  once*.    As  a  ^roof  of  this 

*■  Herrings  spawn  at  different  seasons ;  some  in  spring,,  some  in  snmmer,  and 
some  in  aQtomn. 
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Dr.  Bloch  observes^  that  herrings  are  in  reality  found  at  almost  all 
seasons  of  the  year  about  some  of  the  European  coasts ;  and  tbat  the 
northern  voyages,  supposed  by  Pennant  and  others,  are  impractica- 
ble in  the  short  period  assigned  by  naturalists;  the  fish, -in  its  swift- 
est progress,  being  utterly  incapable  of  moving  at  so  rapid  a  raie  as 
this  migration  necessarily  supposes.  For  these  and  other  reasons 
Dr.  Bloch  is  inclined  to  believe  the  long  voyage  of  the  herring  to 
exist  only  in  the  minds  of  its  describers. 

Among  the  principal  enemies  of  this  fish  may  be  numbered  the 
various  species  of  whales*,  some  of  which  are  observed  to  pursue 
large  shoals,  and  to  swallow  them  in  such  quantities,  that  in  the  sto- 
mach of  a  single  whale  no  less  than  six  hundred  herrings  are  said  to 
have  been  found.  Besides  the  whale^  various  species  of  marine  birds 
of  prey  are  perpetually  assailing  them,  either  on  the  water  or  from 
above.  The  herring  itself  is  supposed  to  feed  principally  on  sea- 
insects  and  the  smalls  kind  of  marine  womis. 

Exclusive  of  the  various  methods  of  preparing  this  fish  for  ^ale  in 
diflbrent  countries,  a  great  quantity  of  oil  is  drawn  from  it,  forming 
a  great  and  important  commercial  article  amongthe  northern  nations, 
and  particularly  among  the  Swedes. 

[Pennant.  Sfiaw, 


SECTION   3^V. 

Toad-Pish,  or  Angler, 

Lopbins  piscatoriot.— Linn. 

Thb  genus  lophius  is  remarkable  for  a  peculiarly  uncouth  ap- 
pearance ;  the  body  being  thick  and  shapeless,  and  the  fins  short 
and  broad :  the  largest  of  the  genus  is  the  lophius  piscatorius, 
popularly  known  by  the  title  of  the  frog-fish.  It  is  an  inhabitant 
of  the  European  seas,  where  it  sometimes  arrives  at  a  great  size, 
having  been  seen  to  measure  six  or  seven  feet  in  length  :  its  more 
general  length,  however,  is  from  two  to  three  or  four  feet.  The 
shape  bears  some  resemblance  to  tbat  of  a  tadpole,  the  head  being 
lost  as  it  were  in  the  outline  of  the  sides,  and  the  hind  parts  taper* 
ing  pretty  suddenly  towards  the  tail :  the  skin  is  smooth,  but  the 
upper  parts  of  the  animal  are  marked  by  various  inequalities  of 

•  Putiailarly  a  wbak  called  Um  Nord-Cmper,  a  rerj  swift  animal  of  the 
Ore  trityt. 
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surface,  rising  here  and  there  into  the  appearance  o(  short  spines : 
the  eyes  are  large,  and  of  a  whitish  colour,  with  the  ins  radiated 
by  several  dusky  stripes:  the  mouth  excessively  wide,  with  the 
lower  jaw  considerably  longer  than  the  upper:  the  teeth  very 
sharp  and  numerous,  both  in  the  mouth  and  on  the  tongue  :  from 
the  upper  part  of  the  head  spring  two  or  three  long  and  linear  ten* 
taenia  or  processes,  situated  in  a  longitudinal  direction  behind 
each  other,  and  followed  by  a  few  shorter  ones  down  the  back : 
the  sides  or  edges  of  the  body  are  fringed,  at  intervals,  with  many 
shorter  appendages  of  a  somewhat  similar  nature :  the  pectoral 
fins  are  large,  of  a  rounded  and  sHghtly  scolloped  outline,  and  are 
seated  on  very  thick  arm-like  processes :  the  ventral  fins  are  short, 
cartilaginous,  of  a  whitish  colour,  and  palmaled:  the  dorsal  fia 
is  rather  shallow  and  situated  at  the  lower  part  of  the  back :  the 
ventiml  is  placed  nearly  opposite,  and  is  of  a  similar  appearance, 
but  somewhat  smaller :  the  tail  is  short  and  rounded.  The  colour 
of  the  whole  animal  on  the  upper  parts  is  brown,  with  a  few 
deeper  and  paler  variegations,  and  beneath  whitish.  This  fish  is 
observed  chiefly  to  frequent  the  shallow  parts  of  the  sea,  lying  in 
ambush,  half-covered  by  the  weeds  and  mud ;  in  this  situation  it 
is  said  to  move  about  the  tentacula  or  long  processes  on  the  head. 
See.  in  such  a  manner  that  the  smaller  fishes,  deceived  by  their 
resemblance  to  worms,  and  attempting  to  seize  them,  become  an 
easy  prey  to  the  lophius.  This  practice,  which  is  mentioned  by 
Pliny  and  others,  induced  Mr.  Pennant,  in  the  British  Zoology, 
to  distlngubh  the  genus  by  the  English  name  of  angler. 

[WiUoughby*  Pennant.  Sham. 

SBCTION   XVI. 

Sucker. 

Cyelopteitu  gnQipiit.*-LiMN. 

This  singular  fish  increases  to  the  weight  of  seven  pounds,  and 
to  the  length  of  nineteen  inches :  the  shape  of  the  body  is  like  that 
of  the  bream,  deep,  and  very  thick,  and  it  swims  edgeways :  the 
back  is  sharp  and  elevated,  the  belly  flat :  the  iridesareof  a  cherry- 
colour,  the  lips,  mouth,  and  tongue  of  a  deeper  red :  the  jaws  lined 
with  innumerable  small  teeth ;  the  tongue  very  thick :  along  the 
fidge  of  the  back  is  a  row  of  large  bony  tuberck^;  from  above  the 
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eye  to  witbiD  a  siiiall  space  of  the  tail  is  another  roW;  beneath  that 
a  third^  commencing  at  the  gills;  and  on  each  side  the  belly  a 
fourth  row,  consisting  of  five  tubercles  like  the  other ;  the  whole 
skin  is  rough,  with  small  tubercles ;  on  the  upper  part  of  the  back 
is  a  thick  ridge,  improperly  called  a  fin,  being  destitute  of  spines ; 
beneath  that  is  the  dorsal  fin,  of  a  brownish  hue,  reaching  within  an 
inch  of  the  tail :  on  the  belly,  just  opposite,  is  another  of  the  same 
form ;  the  belly  is  of  a  bright  crimson  colour ;  the  pectoral  fins  are 
large  and  broad,  almost  uniting  at  their  base ;  beneath  these  is  the 
part  by  which  it  adheres  to  the  rocks,  &c.  it  consists  of  an  oval 
aperture^  surrounded  with  a  fleshy,  muscular,  and  obtuse  wyft  sub* 
stance,  edged  with  small  threaded  appendages,  which  concur  as  so 
many  claspera:  (tail  and  vent  fins  piu^e.)  By  means  of  this  part 
it  adheres  with  vast  force  to  any  thing  it  pleases  :  as  a  proof  of  its 
tenacity )  we  have  known,  that  on  flinging  a  fish  of  this  species,  just 
caught,  into  a  pail  of  water,  it  fixed  itself  so  firmly  to  the  bottom, 
that  on  taking  the  fish  by  the  tail,  the  whole  pail  was  lifled,  though 
it  held  some  gallons^  and  that  without  removing  the  fish  from  its 
hold. 

These  fish  resort  in  multitudes,  during  the  spring,  to  the  coast  of 
Sutherland,  near  the  Ord  of  Caithness.  The  seals,  which  swim  be- 
neath, prey  greatly  on' them,  leaving  the  skins;  numbers  of  which, 
thus  emptied,  fioat  at  that  season  ashore.  It  is  easy  to  distinguish 
the  place  where  the  seals  are  devouring  this  or  any  unctuous  fish, 
'  by  a  smoothness  of  the  water  immediately  above  the  spot:  this  face 
is  now  established,  it  being  a  tried  property  of  oil  to  still  the  agi- 
tation of  the  waifes,  and  render  them  smooth  ^.  Great  numbers  of 
these  fish  are  found  in  the  Greenland  seas,  during  the  months  of 
April  and  May,  when  they  resort  near  the  shore  to  spawn :  their 
roe  is  remarkably  large,  wbjcb  the  Greentanders  boil  to  a  pulp  and 
eat :  th^  are  extremely  fat,  which  recommends  them  the  more  to 
the  natives,  who  admire  oily  food :  they  call  them  nipisets  or  cat- 
fish, and  take  quantities  of  them  during  the  season*  This  fish  is 
sometimes  eaten  in  England^  being  stewed  like  carp,  but  is  both 
flabby  and  insipid. 


•  See  PhU.  Trant.  1774,  p.  445. 
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SECTION   XVII. 

Sturgeon, 

Acipcnser. — htSN. 

Thbrb  are  five  or  six  species  belonging  to  this  geous»  all  ai 
which  afibrd  excellent  food.  The  three  foliowing<  however,  arc  the 
diief. 

1 .  Common  Sturgeon, 

Adpenicr  ttorio.— 'LxNif  • 

This  is  a  fi»h  of  very  great  size,  growing  to  the  length  of  eighteen 
or  twenty^ feet;  it  is  an  inhabitant  of  the  Northern,  European^  and 
American  seas,  migrating,  during>tbe  early  summer  months,  into  the 
larger  rivers  and  lakes,  and  returning  to  the  sea  again  in  aalumn^ 
after  having  deposited  its  spawn.  Its  form  is  long  and  slender ;_ 
the  body  pentagonal,  gradually  tapering  towards  the  tail,  and  co- 
vered throifghout  the  whole  length  by  five  rows  of  strong,  large, 
bony  tubercles,  rounded  at  the  base,  radiated  from  the  centre,  and 
terminated  above,  by  a  sharp  curved  point,  in  a  reversed  direction ; 
of  these  five  rows  of  tubercles,  one  is  situated  on  the  top  of  the 
back,  and  two  on  each  side  the  body,  the  lowermost  A>rmlng  the 
edges  of  the  abdomen,  which  is  flat;  the  whole  skin  also,  except 
on  the  belly,  is  roughened  by  very  small  tubercles  of  similar  struc- 
ture; the  head  is  rather  large,  sloping  on  each  side,  and  covered 
with  bony  plates;  the  snout  long  and  slender,  obtuse  at  the  tip,  and 
furnished  beneath,  at  some  distance  from  the  end,  with  four  long, 
worm-shaped  beards  or  cirrhi ;  the  mouth  is  placed  immediately 
beneath  the  upper  part  of  the  head,  and  consists  of  a  transverse 
oval  orifice,  totally  destitute  of  teeth,  but  containing  a  thick 
and  strong  tongue,  and  is  bounded  above  and  below  by  a  strong, 
cartilaginous  edge  or  lip,  which  it  has  the  power  of  retracting  or 
closing  at  pleasure;  the  gill-cover,  on  each  side,  con^^ists  of  an 
oval,  radiated  plate ;  the  pectoral  fins  are  oval,  and  middle-sired ; 
the  dorsal  small,  and  situated  near  the  tail ;  the  ventral  and  anal 
fins  are  also  small,  and  placed  nearly  opposite  the  dorsal;  the 
tail  is  loSed  or  slightly  forked,  the  upper  lobe  being  strengthened 
above  by  a  bony  ridge  or  carina,  and  extending  /ar  beyond  the 
lower :  the  general  colour  is  cinerous  above,  with  dusky  variegations 
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or  8peckt>  aDd  whkish  or  yellowish  beneath;  the  lops  of  the  tuber- 
cles aro  also  of  a  similar  cast  « 

The  sturgeon  is  generally  considered  as  a  fish  of  slow  motion, 
and  is  obaervcd  to  lie  for  a  considerable  time  in  the  same  sitqation ; 
it  even  makes  but  a  very  faint  resistance  when  first  taken,  except 
by  sometimes  striking  with  its  tail,  having  great  strength  in  that 
part;  it  is  however,  sometin^es,  seen  to  swim  with  considerable  ra- 
pidity, and  to  spring  with  great  force  out  of  the  water  at  intervals! 
During  its  residence  in  the  sea,  it  is  supposed  to  live  principally  on 
the  smaller  fishes,  and  particularly  on  herrings,  mackard,  &c. ;  and 
in  rivers  on  various  kinds  of  worms,  &c.  It  is  rarely  taken  aC  any 
great  distance  from  shore,  but  frequents  such  parts  of  the  sea  as 
are  not  remote  from  the  a&stuarie^  of  great  rirers.  Catesby  informs 
us,  that  in  those  of  North  America,  sturgeons  appear  in  great 
abundance  in  the  months  of  May,  June,  and  July,  occasionally 
springing  out  of  the  water  to  the  height  of  some  yards,  and  falling 
on  their  sides  with  a  noise  that  may  be  heard  to  the  distance  of  some 
miles.  In  some  of  the  rivers  of  Virginia,  they  are  so  numerous, 
that  five  or  six  hundred  have  been  taken  in  the  space  of  two  days, 
by  merely  putting  down  a  pole,  with  a  strong  hook  at  the  end,  and 
drawing  it  up  again  on  perceiving  that  it  rubbed  against  a  fish  *\ 
According  to  Mr.  Pennant  and  Dr.  Bloch,  great  numbei^  are  taken 
during  summer  in  the  lakes  Frischhaff  and  Curischaff,  near  Pillau, 
in  large  nets  made  of  smaU  cord ;  the  adjacent  shores  are  formed 
into  districts,  and  farmed  out  to  companies  of  fishermen,  some 
being  rented  for  six  thousand  guilders,  or  near  three  hundred  pounds 
per  annum.  Dr.  Bloch  informs  us,  that  in  France,  the  sturgeon- 
fishery  commences  in  February,  in  the  river  Garonne,  on  the  coast 
of  Bourdeaux,  and  lasU  till  July  or  August. 

The  sturgeon  is  admired  for  the  delicacy  and  firmness  of  its  flesh, 
which  is  white,  and  when  roasted  is  thought  to  resemble  veal;  it  is 
however  generally  eaten  pickled ;  and  the  major  part  of  what  we 
receive  in  that  state,  comes  either  from  the  Baltic  rivers,  or  those  of 
Nortlr  America.  Of  the  roe,  properly  salted  and  dried,  is  prepared ' 
the  substance  known^  by  the  name  of  caviare,  a  superior  kind  of 
which  is,  however,  made  from  that  of  a  smaller  species,  hereafter  to 
be  described. 

•  Ptno.  Arct  Zool.  Append,  p.  lOtf.    Bur^itby't  T/»t.  Sfo.  p.  16. 
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In  our  own  country  the  sturgeon  annaaHy  tsceods  rivers,  but  in 
no  great  quantity,  and  is  occasionally  taken  in  the  salmoa-oels ; 
the  largest  recorded  by  Mr.  Pennant,  as  taken  in  England,  was  of 
the  weight  of  four  hundred  and  sixty  pounds.  In  its  manner  of 
breeding,  the  sturgeon  forms  an  exception  among  the  cartilaginous 
fishes,  since,  as  before  observed,  it  is  oviparous;  it  is  a  very  prolific 
fish,  and  the  globules  of  the  roe  or  spawn  are  about  the  si^e  of 
hemp-seeds. 

The  sturgeon  was  a  fish  in  high  repute  among  the  Gredu  and 
Romans;  and,  according  to  Pliny,  was  brought  to  table  with  much 
pomp,  and  ornamented  with  flowers,  the  slaves  who  carried  it  being 
also  adorned  with  garlands,  and  accompanied  by  music.  The  fla- 
vour of  the  sturgeon  is  said  to  vary  according  to  the  food  on  which 
it  has  principally  fed ;  for  which  reason  it  is  distinguished  in  Swe- 
den, and  other  northern  regions,  into  mackarel-sturgeon,  herring- 
sti!irgeon,  &c.  Dr.  Bloch  observes,  that  the  Linnsean  specific 
character  of  this  fish  is  not  quite  correct,  since  the  number  of  dor- 
sal tubercles  varies  from  eleven  to  thirteen ;  neither  is  the  number 
of  the  lateral  or  ventral  rows.more  constant,  varying  in  a  similar 
manner.  Some  have  supposed  the  tubercles  of  the  sturgeon  to  be 
annually  cast,  in  the  same  manner  as  those  on  rays.  It  may  be 
added,  that  the  sturgeon  is  able  to  survive  some  days  when  taken 
out  of  water ;  the  gill-covers  being  edged  by  a  soft  membranaceous 
border,  which  by  closing  accurately,  prevents  the  access  of  at- 
mospheric air  to  the  branchiae. 

2.  Isinglass  Sturgeon. 

Acipentcr  hiu«.^LiNN. 

A  Still  larger  fish  than  the  Common  sturgeon,  having  been  often 
found  of  the  length  of  twenty-five  feet :  general  shape  the  same ; 
colour  dusky  or  blackish  blue  above,  silvery  on  the  sides  and  abdo- 
men, with  a  tinge  of  rose-colour  on  the  latter  :  general  appearance 
smoother  than  in  the  common  sturgeon,  the  dorsal  tubercles  being 
less  protuberant,  and  those  along  the  sides  much  smaller,  and  in 
some  specimens  of  a  very  advanced  growth  altogether  wanting : 
mouth  much  larger  than  in  the  A.  sturio,  with  thick,  crescent- 
shaped  lips:  skin  smooth  and  viscid.  Native  of  the  Northern, 
Caspian,  and  Mediterranean  seas,  migrating  from  ^^em  into  the  ad- 
joining rivers :  found  more  particularly  in  the  Volga  and  Danube. 
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It  is  fr<ym  the  sound,  or  air-bladder  of  this  species,  thai  the  well- 
known  substance  called  isinglass  is  prepared :  this  is  done  by  cleans- 
ing, splitting,  and  drying  that  part,  either  in  the  air,  or  occasionally 
by  a  fire,  and  either  twisting  or  flattening  it,  according  to  the  parti- 
cular sorts  by  which  it  is  distinguished  in  commerce.  An  ample 
account  of  the  preparation  of  this  useful  article,  may  be  found  in  the 
sixty-third  volume  of  the  Philosophical  Transactions :  the  skin,  tail, 
stomach,  and  intestines  of  the  fish  are  used  for  the  same  purpose; 
and  indeed  an  isinglass,  of  a  somewhat  inferior  kind,  may  be  pre- 
pared from  the  same  pacts  of  many  other  fishes. 

3.  Sierlct. 
Acipenser  rathennt.— Linn. 

The  sterlet  is  the  smallest  species  of  sturgeon  yet  discovered : 
In  length,  it  rarely  exceeds  three  feet,  and  is  principally  found  in 
the  Caspian  sea^  and  the  adjoining  rivers  Volga  and  Ural :  it  is  also 
found,  though  much  less  frequently,  in  the  Baltic  sea.  It  is  said  to 
have  been  introduced  into  some  of  the  large  lakes  of  Sweden  by 
Frederick  the  first;  and  into  some  parts  of  Brandenburg  and  Po- 
merania,  by  the  King  of  Prussia.  The  head  of  this  species  is  longer 
in  proportion  than  in  other  sturgeons,  and  flattened  both  above  and 
below:  the  body  rather  more  slender;  and  the  bony  shields  with 
which  the  upper  parts  are  covered,  less  protuberant,  and  of  a 
thinner  substance :  along  the  belly  are  also  disposed  two  ranges  of 
small,  flat  shields :  the  general  colour  is  dusky  above ;  whitish,  and 
variegated  with  rose-coloured  spots  beneatli :  the  rows  of  tubercles 
are  of  a  yellow  cast,  and  the  whole  skin  is  slightly  roughened  into  a 
kind  of  scaly  appearance :  the  ventral  and  anal  fins,  are  of  a  deep 
rose-colour :  the  rest  blueish-brown :  the  usual  number  of  shields, 
or  tubercles,  is,  according  to  Dr.  Bloch,  fourteen  along  the  back, 
and  fifly-nine  along  each  side. 

The  sterlet  is  in  much  higher  esteem,  as  an  article  of  food,  than 
any  other  species,  and  is  even  considered  as  one  of  the  most  deli- 
cate of  fishes.  Sterlet-soup,  it  is  well  known,  formed  one  of  the 
favourite  luxuries  of  that  gigantic  epicure,  Prince  Poterokin,  of 
Russia;  who,  in  seasons  when  the  fish  happened  to  be  dear,  was 
content  to  purchase  it  at  a  price  so  extravagant,  that  a  single  tureen, 
forming  the  mere  prelude  to  his  repast,  stood  him  in  the  sum  of  800 
rubles  \ 
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The  sterlet  in<ked,  in  Russia,  makes  its  appearance  chiefly  >t  Ihe 
entertainments  of  the  higher  nobility;  and  the  caviare,  pf-epared 
from  its  roe,  is  said  to  be  con6ned,  almost  exclusively,  to  the  use  of 
th^  royal  table*. 

Like  the  rest  of  this  genus,  it  is  a  prolific  fish,  and  usually  spawns 
in  the  months  of  May  and  June :  it  is  said  to  live  on  worms  and 
small  fishes,  and  is  particularly  fond  of  the  roe  of  the  common  stur- 
geon, for  which  reason,  it  often  follows  that  species  in  its  migrations. 

IShmv. 

SKCTION   XVII. 

Large  Shark, 
Sqnalas  corcbarias. — Linn. 

The  animals  of  the  shark  genus  are  altogether  marine,  and  are 
said  to  be  much  rarer  in  the  Baltic  than  any  other  sea :  they  are 
viviparous,  and  are  observed  to  produce  more  young  at  a  time  than 
the  rays,  but  each  included,  as  in  those  fishes,  in  a  quadrangular 
capsule,  or  involucrum,  each  extremity  of  which  is  extended  into  a 
long,  contorted,  cartilaginous  thread  of  great  length.  Many  of  the 
sharks  are  said  to  emit  a  phosphoric  light  during  the  night :  they 
are  chiefly  of  a  solitary  nature;  and,  in  general,  devour  with  iiidis^- 
criminating  voracity,  almost  every  animal  substance,  whether  \Wmg 
or  dead  :  some  few  species,  however,  are  observed  to  feed  chiefly  ou 
fuci,  and  other  marine  vegetables. 

The  great  or  white  shark,  so  remarkable  for  its  vast  sis^e,  and  it» 
powers  uf  destruction,  is  an  inhabitant  of  mobt  parts  of  the  globe, 
though  much  more  frequently  seen  in  the  wLinner  tlian  the  colder 
latitudes :  it  is  said  to  reside,  principally,  in  the  depths  of  the  ocein, 
from  whence  it  rises,  at  intervals,  in  order  to  pruwl  tor  |>r€y,  and  i$ 
considered  as  the  most  voracious  of  all  the  iiihabiiautii  of  the  dee|i* 
It  arrives  at  the  length  of  more  than  thirty  feet,  and  U  of  a  some- 
what thicker  or  broader  form  than  most  of  tlie  genui :  the  head  i* 
of  a  depressed  shape,  and  broad;  terminaiitig  in  front  in  an  ob- 
tusely pointed  snout:  Che  mouth  is  of  vast  w^ltii,  and  lami&hed,on 
the  margin  of  each  jaw,  with  from  three  to  gi\  Lowb  of  strong,  Qat, 
triangular,  sharp-pointed,  and  finely -ser ratted  teeth,  which  are  *o 
imbedded  in  their  investing  cartilage^  as  to  ht  tithrr  rai^cJ  iir  fle- 
pressed  at  pleasure  :  the  tongue  is  broad,  thick,  and  cartilaginous. 
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and  tbe  throat  extremely  wide :  the  eyes,  as  in  most  of  the  genus, 
of  a  bkiwh  or  greeabh  cast,  rather  small,  and  half  overhung  hy 
their  skinny  veil :  the  pectoral  fins  are  large,  strong,  broad,  and 
pointed :  the  first  dorsal  fin  moderately  large,  somewhat  falcated  ~ 
behind,  and  pointed ;  the  second  is  situated  very  low  on  the  back, 
near  the  o/igin  of  the  uil,  which  is  dighdy  lengthened,  and  of  a 
bilobate  shape,  the  upper  lobe  or  division  slightly  pointed,  and  the 
lower  or  terminal  lobe  rather  rounded  :  so  great  is  the  strength  of 
this  part,  that  even  a  young  shark,  of  about  six  feet  in  length,  is 
able,  by  a  stroke  of  its  tail,  to  break  a  man's  leg ;  it  is  usual,  there- 
fore^ with  sailors,  to  cut  off  the  tail  the  insUnt  they  drag  a  shark  on 
board :  the  anal  fin  is  placed  somewlrat  beyond  the  middle  of  the 
abdomen,  and  is  of  a  moderate  size,  and  of  a  somewhat  square 
outline :  the  general  colour  of  the  whole  animal  is  a  pale  or  whitbb 
ashy  darker  or  brower  on  the  upper  parts ;  the  mouth  is  situated 
considerably  beneath  the  front,  for  which  reason  the  animal  is  said, 
like  most  others  of  this  g^nus,  to  be  obliged  to  turn  on  its  b^^ck  in 
order  to  seize  its  prey ;  an  observation  as  ancient  as  the  days  of 
Pliny,  *'  retupinaii  vorant :  affert  moram  pravideniia  Natura,  quia 
m$i  rempkd  atque  convcrsi^  non  corripiunt.**  Plin.  lib*  9.  c.  8. 
This,  however,  is  much  doubled  by  Dr.  Blocb^  who  rather  sup- 
poses the  shark  to  seize  its  prey  in  a  direct  position,  or  like  the 
generality  of  fishes.  The  skin  of  the  shark  is  very  rough,  and  is 
used  as  a  kind  of  shagreen,  as  well  as  for  smoothing  various  kinds 
of  wood-work,  &c.  and  from  the  liver  is  drawn  a  great  quantity  of 
oil. 

*'  Sharks,^'  says  Mr.  Pannant,  **  are  the  dread  of  sailors  in  all  hot 
climates,  where  they  constantly  attend  the  ships,  in  expectation  of 
what  may  drop  overboard :  a  man  that  has  that  misfortune  perishes 
without  redemption :  they  have  been  seen  to  dart  at  him  like  gud- 
geons to  a  worm.''  They  are  said  to  attack  Negroes  in  preference 
to  Europeans ;  and  are  observed,  in  particular,  to  attend,  with  un- 
remitting assiduity,  the  passage  of  the  slave*ships  from  the  coasts  of 
Africa  to  the  West-Indian  islands ;  and,  as  Cepede  very  happily  and 
justly  observes,  may  be  considered  as  forming  a  proper  escort  to  tbe 
cruel  conductors  of  those  most  acciirsed  vessels.  "  A  master  of  a 
Guinea-ship,"  says  Pennant,  *'  informed  me,  that  a  rage  of  suicide 
prevailed  among  his  new-bought  slaves,  from  a  notion  the  unhappy 
creatures  had,  that  after  death,  they  should  be  restored  to  their  fa- 
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millet,  friends,  and  country.  To  coQ?hice  them  that  at  l^aat  the j 
should  not  reanimate  tbetr  bodies^  he  ordered  one  of  their  corpaes 
to  be  tied  by  the  heels  to  a  rope,  and  lowered  into  the  sea ;  and 
though  it  was  drawn  up  again  as  fast  as  the  united  force  of  the 
crew  could  be  exerted,  yet,  m  that  short  space,  the  sharks  had  de- 
voured every  part  but  the  feet,  which  were  secured  at  the  end  of 
the  cord.*'  Swimmov  very  often  perish  by  them :  sometimes  they 
lose  an  arm  or  a  leg,  and  sometimes  are  bit  quite  asunder,  serving 
but  for  two  morsels  for  this  ravenous  animal :  a  melancholy  tale  of 
this  kind  is  recited  in  a  West-Indian  ballad,  preserved  in  Dr.  Per- 
cy's Reliques  of  Ancient  English  Poetry. 

The  size  to  which  the  shark  sometimes  grows,  js  far  superior  to 
that  mentioned  in  the  former  part  of  the  present  description :  we 
are  informed  by  Gillius,  that  a  shark  was  seen  of  the  weight  of  four 
thousand  pounds,  and  that  in  the  belly  of  one  was  found  an  entire 
human  body ;  and  Muller  asserts,  that  in  a  shark  taken  at  the  isle  of 
St.  Margaret,  Was  found  a  horse  \  which  bad  probably  been  thrown 
overboard  from  some  ship.    The  size  of  the  fossil  teeth  of  this  spe- 
cies, so  often  found  in  the  isle  of  Malta,  and  elsewhere,  afibrds  a 
cpnvincing  proof  of  the  enormous  specimens  which  have  once  ex- 
isted.   In  the  Brit'ish  Museum  are  teeth  of  this  kind,  measuring  at 
least  four  inches  and  a  half  from  the  point  to  the  base,  and  six 
inches  from  the  point  to  the  corner :  the  animal,  therefore,  to  which 
such  teeth  belonged,  must  have  been  equal  to  the  largest  of  the 
cetacea  in  volume,  and  we  may  well  admit  the  probability  of  a  hu- 
man body  being  swallowed  by  such  a  fish,  not  only  entire,  but  with- 
out a  wound ;  and  on  this  supposition  it  is  that  the  shark  has  been 
imagined  by  some  to  have  been  the  fish  ordained  for  the  temporary 
confinement  of  the  prophet  Jonah  f* 

The  internal  parts  of  the  shark  present  many  remarkable  parti- 
lars :  the  brain  is  small :  the  heart  furnished  with  one  ventricle, 
and  one  auricle,  which  latter  is  of  a  very  large  size,  and  receives 
the  vena  cava ;  the  aorta,  and  other  arteries,  are  of  great  strength  ; 

*  The  tbarii  does  not  sparo  even  its  own  tpeciei.  A  Laplander,  accordibg  to 
Leems,  bad  taken  a  shark,  and  fastened  it  to  bit  canoe ;  hot  soon  missed  it,  with-' 
out  being  able  to  guess  bow :  in  a  short  time  afterwards  he  caught  a  second  of 
much  larger  size,  in  which,  when  opened,  he  found  the  one  he  had  lost. 

t  Jenam  propbetam,  nt  veteres  Herculem  trinoctem,  in  hujus  rentriculo  tridoi 
spatio  baesissc  rcrosimile  est.— -Ian.  Syst  Nat. 
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the  throat  Is  Tery  shorty  and  of  a  diameter  not  greatly  inferior  to 
that  of  the  beginning  of  the  stomaeh,  which  is  of  vast  size^  and 
dilatable  to  a  great  degree:  the  intestinal  canal  consists  of  two  por- 
tions; one  analogous  to  the  small,  and  the  other  to  the  large  intestines 
of  quadrupeds;  but  this  latter  portion  is  very  short  in  proportion^  and 
is  so  composed  as  to  compensate  by  its  interior  structure  for  its  brevity ; 
since  instead  of  forming  a  mere  continued  tube,  as  in  most  animals. 
It  Gonbists  rather  of  a  large  series  of  meshes  or  divisions,  placed  in  ^ 
spiral  direction  throughout  its  length :  the  liver  is  large,  and  divided 
into  two  unequal  lobes :  in  the  stomach  and  intestines,  according  to 
Commerson^  are  usually  found  a  great  many  tsenias,  or  tape-worms, 
which  not  only  infest  the  cavities  of  these  parts,  but  even  penetrate 
into  and  lodge  themselves  between  the  interior  coats :  these  ani- 
mab  therefore,  by  their  vellication  and  motions,  must  be  supposed 
to  aggravate  the  natural  voracity  of  the  shark,  and  to  impel  it  to 
engorge  a  large  quantity  of  food,  in  order  to  allay  the  sensations 
excited  by  these  internal  enemies :  the  milt,  in  the  male  fish,  is  dis- 
posed into  two  portions,  and  equals  the  length  of  about  a  third  of 
the  whole  animal ;  and,  in  the  female,  the  ovaries  are  of  a  similar 
length :  during  the  breeding-season,  which  takes  place  at  difierent 
periods  in  different  climates,  the  sharks  are  observed  to  approach 
the  shores,  in  order  to  deposit  their  young  in  the  most  favourable 
situations :  these  are  discharged,  to  the  number  of  two  or  three  at 
a  time,  still  adhering  to  the  capsule  in  which  they  had  been  before 
inclosed,  and  are  excluded  before  the  young  animal  has  had  time  to 
break  from  it :  the  length  of  the  newly-hatched  shark  does  not  ex- 
ceed that  of  a  few  inches. 

[Dr.  Randeil.  Pamant.  Shaw. 
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A  M  PH  I  B  I  A  L  A. 
Amphibia. — Linn. 

SECTION  I. 

Land   Tortoise. 
Tiestudo  grsca. 

X  HE  common  or  Greek  Tortoise  is  supposed  to  be  a  natire  of 
almost  all  the  countiies  bordering  on  the  Mediterranean  tea;  and 
is  thought  to  be  more  freqtient  in  Greece  than  in  other  regVons. 
It  is  found  in  the  scattered  European  islands  of  the  Archipelago, 
and  in  Corsica  and  Sardinia.  It  occurs  like\ri8e  in  many  parts  of 
Africa.  In  Greece,  according  to  Forskal,  "  it  forms  an  article  of 
food :  and  the  inhabitants  oflen  swallow  the  blood  recent,  and  eat 
the  eggs'  boiled,  which  are  about  the  size  of  those  of  a  pigeon,  four 
or  five  in  number,  and  of  a  white  colour.  In  September  the  animal 
hides  itself  under  ground,  and  again  emerges  in  Febrnary  * ;  laying 
fts  eggs  in  June,  in  a  small  hole,  which  it  scratches  in  some  sunny 
spot,  out  of  which  after  the  first  rains  of  September,  the  young  are 
hatched,  which  are  aboot  the  size  of  a  walnut.  The  males  of  this 
species  are  said  to  fight  often,  butting  at  each  other  with  such  force 
as  to  be  heard  at  a  considerable  dibtance.'* 

The  general  length  of  the  shell  of  this  species  is  from  six  to 
eight  inches,  which  latter  measure  it  rarely  exceeds :  the  weight  of 
the  full  grown  animal  is  about  'forty^eight  ounces.  The  shell  is  of 
an  oval  form,  extremely  convex  on  the  upper  part,  and  composed, 
as  in  most  others,  of  thirteen  middle  pieces,  and  about  twenty-five 
marginal  ones :  the  middle  pieces,  or  those  constituting  the  disk  of 
the  shield,  are  mostly  of  an  oblong  square  form,  and  of  a  blackish 
or  dark  brown  colour,  varied  by  a  broad  yellow  or  citron  band 

*  When  kept  in  gardens  in  Italy  and  Germany,  it  it  obierred  to  latibaVtse  in  Oc- 
tober, and  to  re-appear  in  April.  In  England  it  retires  about  the  end  of  October, 
and  re-appears  about  the  middle  of  April  ^  but  these  peridds  seem  to  differ  in  all 
countries,  according  to  the  temperature  of  the  weather,  &c. 
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ruiioiog  along  one  side  of  each^  and  continued  about  half  way 
along  the  upper  part :  there  is  also  an  oblong  patch  of  a  similar 
colour,  running  down  the  lower  part  or  side  of  each ;  and  on  the 
top  or  centre  of  each  piece  is  an  obscurely  square  or  oblong  space, 
rather  more  depressed  than  the  rest,  and  marked,  as  in  many  other 
tortoise-shells,  with  roughish.  spots  or  granules:  several  furrows, 
more  or  less  distinct  in  different  individuals,  appear  traced  round 
the  sides  of  each  piece,  becoming  gradually  less  distinct  as  they 
approach  the  upper  part  or  space  just  mentioned.  The  colours  of 
the  shell  are  more  or  less  bright  in  the  different  specimens,  and  are 
subject,  as  well  as  even  the  shape  of  the  pieces  themselves,  to 
some  occasional  variations;  and  when  very  old,  the  shell  beconoes 
much  smoother  than^  in  the  younger  animals,  the  sulci  or  furrows, 
as  well  as  the  areolae  or  spaces  on  the  top  of  each  scutellum  or 
piece,  being  almost  obliterated.  The  under  or  belly  part  of  the 
shell  is  of  a  citron  or  pale  yellow  colour,  with  a  broad  blackish  or 
deep-brown  zone  dowi)  each  side,  leaving  the  middle  part  plain. 
The  head  is  rather  small  than  large ;  the  eye  small  and  black ;  the 
mouth  not  extending  beyond  the  eyes ;  the  upper  part  of  the  head 
covered  with  somewhat  irregular,  tough  scales,  and  the  neck  with 
smaller  granulations,  so  as  to  be  flexible  at  the  pleasure  of  the 
animal.  The  legs  are  short,  and  the  feet  moderately  broad,  covered 
with  strong  ovate  scales,  and  commonly  furnished  with  four  mode* 
ralely  stout  ckiws  on  each ;  but  this  is  a  circumstance  which  cannot 
be  allowed  to  constitute  a  part  of  the  specific  character,  since  in 
different  individuals,  either  from  age,  or  other  circumstances,  these 
parts  are  found  to  vary  in  number,  there  being  sometimes  five 
claws  instead  of  four  on  the  fore  feet.  The  tail  is  about  the  same 
length  with  the  legs,  or  rather  shorter,  and  is  covered  with  small 
scales,  and  terminates  in  a  naked  horny  pointed  tip  or  process. 

This  animal  lives  to  a  most  extraordinary  age ;  several  well  at* 
tested  examples  being  adduced  of  its  having  considerably  exceeded 
the  period  of  a  century.  One  of  the  most  remarkable  instances  is 
that  of  a  tortoise  introduced  into  the  archiepiscopal  garden  at  Lam- 
beth, in  the  time  of  Archbishop  Laud,  and  as  near  as  can  be  col- 
lected from  its  history,  about  the  year  1633,  which  continued  to  live 
there  till  the  year  1753,  when  it  was  supposed  to  have  perished  ra- 
ther from,  accidental  neglect  on  the  part  of  the  gardener,  than 
from  the  mere  eflfect  of  age.    This  tortoise  has  had  the  honour  of 
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being  oommemorated  by  Derham*,  and  many  other  writers,  and 
its  shell  is  preserved  in  the  library  of  the  palace  at  Lambethf. 

The  general  manners  of  the  tortoise,  in  a  slat^  of  domestication 
in  this  country,  are  very  agreeably  detailed  by  Mr.  White,  in  his 
History  of  Selbourn.  "  A  land  tortoise/*  says  Mr.  White,  "  which 
has  been  kept  thirty  years  in  a  little  walled  court,  retires  under 
ground  about  the  middle  of  November,  and  comes  forth  again 
about  the  middle  of  April.  When  it  first  appears  in  the  spring,  it 
discovers  very  little  inclinafion  for  food,  but  in  the  height  of  sum- 
mer grows  voracious ;  and  then,  as  the  summer  declines,  its  appe- 
tite declines ;  so  that  for  the  last  weeks  in  autumn  it  hardly  eats  at 
all.  Milky  plants,  such  as  lettuces,  dandelions,  sowthistles^  &c. 
are  its  principal  food.  On  the  first  of  November,  1771,  I  re- 
marked that  the  tortoise  began  to  dig  the  ground,  in  order  to  form 
Its  hybemaculum,  which  it  had  fixed  on  just  beside  a  great  tuft  of 
Hepaticas.  It  scrapes  out  the  ground  with  its  fore  feet,  and  throws 
It  up  over  its  back  with  its  hind,  but  the  motion  of  its  legs  is  ridi- 
culously slow,  little  exceeding  the  hour  hand  of  a  clock.  Nothing 
can  be  more  assiduous  than  this  creature,  night  and  day,  in  scoop* 
ing  the  earth,  and  forcing  iu  great  body  into  the  cavity;  but  as 
the  noons  of  that  season  proved  unusually  warm  and  sunny,  it  was 
continually  interrupted,  and  called  forth  by  the  heat  in  the  middle 
of  the  day,  and  though  I  continued  there  till  the  thirteenth  of  No- 
vember, yet  the  work  remained  unfinished.  Harsher  weather,  and 
frosty  mornings,  would  have  quickened  its  operations.  No  part 
of  its  behaviour  ever  struck  me  more  than  the  extreme  timidity  it 
always  expresses  with  regard  to  rain ;  for  though  it  has  a  shell  that 
would  secure  it  against  the  wheel  of  a  loaded  cart,  yet  does  it 
discover  as  much  solicitude  about  rain  as  a  lady  dressed  in  all  her 

*  In  a  copy  of  the  work  entitled  Memoirs  for  the  Natural  History  of  Animals, 
from  the  IVench  Academy,  and  which  was  once  the  property  of  Derbam,  the  fol- 
lowing MS.  note  occurs:— 

*^  I  imagine  ]aod>tortoises,  when  arrived  at  a  .certain  pitch,  cease  growing  ; 
for  that  I  saw,  Aug.  11,  171 1,  in  my  Lord  Archbishop  of  Canterbury's  Garden, 
which  hath  been  there  ever  since  Archbishop  Juxon's  time,  and  is  accounted  to 
be  above  60  years  old,  was  of  the  same  sixe  I  have  seen  others  of,  of  larger  sise, 
and  much  younger." 

f  This  memorable  tortoise  appears  to  have  exceeded  the  usual  dimensions  of 
its  species ;  the  shell  measuring  ten  inches  in  length,  and  six  and  a  half  in 
breadth. 
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best  attire,  shuffling  away  aq  q|p^rst  sprinklings/ and  running  its 
head  up  in  a  comer.  If  attended  to,  it  becomes  an  excellent 
weather-glass,  for  as  sure  as  it  walks  elate,  and,  as  it  were  on  tip- 
toe, feeding  with  great  earnestness,  in  a  morning,  so  sure  will  it 
rain  before  night.  It  is  totally  a  diurnal  animal,  and  never  pretends 
to  stir  after  it  becomes  dark." 

*'  The  tortoise,'*  adds  Mr.  W.  "  like  other  reptiles,  has  an  arbi- 
trary stomach,  as  well  as  lungs,  and  can  refrain  from  eating,  as 
well  as  breathing,  for  a  great  part  of  the  year.  I  was  much  taken 
with  its  sagacity,  in  discerning  those  that  do  it  kind  offices ;  for  as 
soon  as  the  good  old  lady  comes  in  sight,  who  has  waited  on  it  for 
more  than  thirty  years,  it  hobbles  towards  its  benefactress  with 
awkward  alacrity ;  but  remains  inattentive  to  strangers.  Thus»  not 
only  "  the  ox  knoweth  his  owner,  and  the  ass  his  master's  crib," 
but  the  most  abject  and  torpid  of  beings  distinguishes  the  hand 
that  feeds  it,  and  is  touched  with  the  feelings  of  gratitude.  This 
creature  not  only  goes  under  the  earth  from  the  middle  of  Novem- 
ber to  the  middle  of  April,  but  sleeps  great  part  of  the  summer; 
for  it  goes  to  bed  in  the  longest  days  at  four  in  the  afternoon,  and 
often  does  not  stir  in  the  morning  till  late.  Besides,  it  retires  to 
rest  for  every  shower,  and  does  not  move  at  all  in  wet  days.  When 
one  reflects  on  the  state  of  this  strange  being,  it  is  a  matter  o( 
wonder  that  Providence  should  bestow  such  a  seeming  waste  of 
longevity,  on  a  reptile  that  appears  to  relish  it  so  little  as  to  squander 
away  more  than  two-thirds  of  its  existence  in  a  joyless  stiipor,  and 
be  lost  to  all  sensation  fbr  months  together,  in  the  profoundest  of 
all  slumbers !  Though  he  loves  warm  weather,  he  avoids  the  hot 
sun;  because  his  thick  shell,  when  once  heated,  would,  as4he  poet 
says  of  solid  armour,  '  scald  with  safety.*  He  therefore  spends  the 
more  sultry  hours  under  the  umbrella  of  a  large  cabbage-leaf,  or 
amidst  the  waving  forests  of  an  asparagus  bed.  But  as  he  avoids 
heat  in  the  summer,  so  in  the  decline  of  the  year,  he  improves 
the  faint  autumnal  beams,  by  getting  within  the  reflection  of  a  fruit- 
tree  wall ;  and  though  he  has  never  read  that  planes  inclining  to 
the  horizon  receive  a  greater  share  of  warmth,  he  inclines  his  shell, 
by  tilting  it  against  the  wall,  to  collect  and  admit  every  feeble  ray." 

The  tortoise  seemb  more  tenacious  of  the  vital  principle  than 
any  other  of  the  amphibia.  Redi  informs  us,  that  in  making  some 
experiments  on  vital  motion,  he,  in  the  beginning  of  November, 

TOL.  V.  '  '       N  N 
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took  a  land  tortoife,  and  nyde  MTO^ V^<^^^  ui  its  skull,  and 
dreff  out  all  the  brain,  washtng^e 'cavity,  so  aa  to  leave  not  the 
smallest  part  remaining,  and  then/  leaving  the  hole  open,  set  the 
animal  at  liberty.  Nottvilhstanding  this  treatment,  the  tortoise 
marched  away,  withoul  seeming  to  have  received  the  smallest  in* 
jury:  it  however  closed  its  eyes,  and  never  opened  them  after* 
wards.  In  a  short  space  the  hole  of  the  skull  was  seen  to  close, 
and  in  abont  three  days  there  was  a  complete  skin  covering  the 
wound ;  and  in  this  manner  the  animal  lived,  without  the  brain, 
for  six  months^  walking  about,  and  moving  its  limbs  as  before. 
Redi  also  cut  off  the  head  of  a  tortoise,  which  lived  twenty^tbree 
days  afterwards ;  and  the  head  itself  continued  to  snap  the  jaws  for 
more  than  a  quarter  of  an  hour  after  its  separation  from  the  body. 
He  repeated  the  experiment  of  taking  out  the  brain  upon  several 
other  tortoises,  both  of  land  and  fresh  water,  all  of  which  lived 
for  a  considerable  space  without  the  brain.  He  observed  also,  that 
havhig  cut  off  the  heads  of  some,  and  opening  the  bodies  twelve  days 
afterwards,  the  motion  of  thef  heart  was  still  perceptible;  so  slowly 
is  the  vital  principle  discharged  from  these  inactive  animals. 

[OmcHn.  Skaw. 

SECTION    II. 

Crocodile. 

LaccrtA  crocodilns.— -Linn. 

*  Thb  laccrta  or  lizard  kind  is  a  very  numerous  division ;  and 
comprises  animals,  possessing  indeed  much  of  the  same  general 
structure,  but  remarkably  diflerent  in  size  and  power :  for  to  this 
division  belong^  equally  the  crocodile  and  alligator;  lizards  of  all 
sorts ;  the  salamander  and  chameleon,  the  newt  and  eft. 

The  crocodile,  so  remarkable  for  its  size  and  powers  of  destruc- 
tion,  has  in  all  ages  been  regarded  as  one  of  the  most  formidable 
animals  of  the  warmer  regions.  It  is  a  native  of  Asia  and  Africa, 
but  seems  to  be  roost  common  in  the  latter,  inhabiting  large  rivers, 
as  the  Nile,  the  Niger,  &c.  and  preyiqg  principally  on  fish,  but 
occasionally  seizing  on  almost  every  animal  which  happens  to  be 
exposed  to  its  rapacity.  The  size  to  which  the  crocodile  sometimes 
arrives  is  prodigious ;  specimens  being  frequently  seen  of  twenty 
feet  in  length,  and  instances  are  commemorated  of  some  which 
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hAYe  exceeded  the  length  of  thirty  feet.  The  armour  with  whkJh 
the  upper  part  of  the  body  is  coTered  may  be  numbered  among  the 
most  elaborate  pieces  of  nature's  mechanism.  la  the  full  grown 
animal*  it  is  so  strong^and  thick  as  easily  to  repel  a  musket  ball ;  on 
the  lower  par U  it  is  much  ihinoer,  and  of  a  moris  pliable  nature : 
the  whole  animal  appears  as  if  covered  with  the  most  regular  and 
curious  carved-work :  ,the  coJour  of  a  fuU-grown  crocodile  is  black'* 
ish  brown  above>  and  yellowish  white  beneath ;  the  upper  parts  of 
the  legs,  and  the  sides  varied  with  deep  yellow*  and  in  some  {^arts 
tinged  with  green.  In  the  younger  animals  the  colour  on  the  upper 
parts,  is  a  mixture  of  brown  and  pale  yellow,  the  under  parts  bdng 
nearly  white :  the  eyes  are  provided  with  a  nictitating  membrane^ 
or  transparent,  moveable  peliuole,  as  in  birds :  the  mouth  is  of  vast 
width,  the  rictus  or  gape  having  a  somewhat  flexuous  outline^  ahd 
both  jaws  being  furnished  with  very  numerous  sharp  pointed  teeth, 
of  which  those  about  the  middle  part  of  each  jaw  consideraby  e»> 
ceed  the  rest  in  size,  and  seem  analogous  to  the  canine  teeth  in  the 
viviparous  quadrupeds  or  mammaha :  the  number  of  teeth>  in  eaoh 
jaw,  is  thirty^  or  move* ;.  and  they  are  so  disposed  as  to  alternate 
with  each  other  when  tbe.mouth  is  closed :  on  taking  out  the  teeth 
and  examining  the  alveoli,  it  hat  been  found  that  small  teeth  were 
forming  beneath,  in  order  to  supply  the  loss  of  the  others  when 
shed :  the  aoditoiy  forimana  are  situated  on  th^  top  of  the  head^ 
above  (be  eyes,  and  are  moderately  large^  oval,  covered  by  a  mem* 
braiie>  h^ving  a  longitudinal  slit  or  opening,  and  thus  in  some  de«> 
gree  rrserobling  a  pair  of  closed  eyes:  the  legs  are  short,  but 
strongs  and  muscular:  the  fore  feet  have  five  toes,  and  are  un* 
webbed :  the  hind  feet  have  only  four  toes,  which  i^re  united  to* 
wards  their  base  by  a  strong  web :  the  two  interior  toes  on  each  of 
the  fimre  feet,  and  the  interior  one  of  the  hind  feet,  are  destitute  of 
chiwsf:  on  the  other  toes  are  strong,  sharp,  and  curved  claws: 
the  tail  is  very  long,  of  a  la^raUy<  compressed  form,  and  furnished 


'  *  The  numbtrr  is  obterrcd  to  Tarj  in  different  tpeciiQeos ;  probably  from  the 
different  age  of  tbe  animal.  In  the  »keIeton  described  bj  Grew,  and  which  mea- 
sured about  fourteen  feet  in  lengtlt,  there  were  thirty  teeth  in  each  jaw,  and  thoso 
teeth  which  appeared  to  t>^  ihtt  least  worn,  were  sefrated  by  small  denticalationi  on 
ktch  rtde.  • 

>  In  tb«  tkcletmi  ^ciciibed  by  Grew  tbcre  were  daws  on  alHbe  toes. 
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abofc  with  anaipright  process,  formed  by  the  gradual  approxima- 
tion of  two  elevated  crests  proceeding  from  the  lower  part  of  the 
back. 

The  crocodile,  in  a  yoong  state,  is  by  no  means  to  be  dreaded, 
its  small  8i2e  and  weakness  prefentmg  it  from  being  able  to  injure 
any  of  the  larger  animals :  it,  therefore,  contents  itself  with  fish 
and  other  small  prey ;  and  such  as  have  occasionally  been  brought 
to  Europe  are  so  hr  (hmi  being  formidable  or  ferocious,  that  they 
may  generally  be  bandied  with  impunity  \  and  either  from  weak- 
ness, or  the  eflect  of  a  cold  climate,  seem  much  inclined  to  tor- 
pidity ;  but  in  the  glowing  regions  of  Africa,  where  it  arrives  at 
its  full  strength  and  power,  it  is  justly  regarded  as  the  most  for- 
midable inhabitant  of  the  rjvers^  It  lies  in  wait  near  the  banks, 
and  snatches  dogs  and  other  animals,  swalloviog  them  instantly, 
and  then  plunging  into  the  flood,  and  seeking  some  retired  part, 
where  it  may  lie  concealed  till  hunger  again  invites  it  to  its  firey. 
In  its  manner  of  attack  it  is  exactly  imitated  by  the  common  la- 
certa  palustris,  or  water  newt,  which,  though  not  more  than  about 
four  or  five  inches  k>ng>  will  with  Ibe  greatest  ease  swalbw  an  inr 
sect  of  more  than  an  inch  in  length;  aiid  that  at  one  single  efibrt» 
and  with  a  motion  so  quick,  that  the  eye  can  adurcely  follow  it. 
It  poises  itself  in  the  water,  and  having  gained  a  convenient  dia- 
unce,  springs  with  the  utmost  celerity  on  the  insect,  and  swallows 
it.  If,  therefore,  a  smaU  lizard  of  four  or  five  inches  only  in  length 
can  thus  instantaneously  swallow  an  animal  of  a  fourth  part  of  its 
own  length>  we  need  not  wonder  that  a  crocodile  of  eighteen^ 
twenty^  or  twenty-five  feet  long,  shoukl  iluddenly  ingorge  a  dog  or 
other  quadruped. 

Crocodiles,  like  the  rest  of  the  lacertm,  are  oviparous :  they 
deposit  their  eggs  i;i  the  sand  or  mud,  near  or  on. the  banks  of  the 
rivers  they  fireqdent,  and  the  young,  when  hatched,  immediately 
proceed  to  the  water ;  but  the  major  part  are  said  to  be  commonly 
devoured  by  other  animals,  as  ichneumons,  birds,  &c.  The  egg 
of  the  common  or  Nilotic  crocodile  is  not  much  larger  than  that  ^ 
a  goose,  and  in  eztemd  appearance  bears  a  most  perfect  resem- 
blance to  that  of  a  bird;  being  covered  with  a  calcareous  sbdl, 
under  which  is  a  membrane.  When  the  young  are  first  excluded, 
the  head  bears  a  much  larger  proportion  to  the  body  than  when 
full  grown.    The  eggs,  as  well  as  the  flesh  of  the  crocodile  itself. 
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are  numbered  aftoog  the  delicacies  of  fome  of  U^  African  nalions, 
and  are  said  to  form  one  of  their  favourite  repaiti* 

The  gradoal  evolution  and  growth  of  the  crocodile  #r^  thus  poeti- 
cally described  by  Dr.  Darwin ; 

So  from  bis  shell,  on  Ddta's  showerless  lsle« 
BursU  inio  mirth  the  moaster  of  the  Nile ; 
Frst,  in  transkicent  lymph,  with  cobweb  threads 
The  brain's  fine  floating  tissue  swells  and.^reads  ; 
Nerve  after  nerve  the  glistening  spine  descends ; 
The  red  heart  dances,  the  aorU  bends ; 
Thro*  each  new  gland  the  purple  ciirr^at  gljdes, 
New  veins  meandering  drink  the  refluent  tides. 
Edge  over  edge  expands  each  hardening  scale^ 
And  sheaths  his  slimy  skin  in  silver  mail. 
Erewhile,  emerging  from  the  brooding  sand, . 
With  tiger  paw  he  prints  the  brineless  strand  : 
High  on  the  flood  with  speckled  bosom  swims, 
HelmM  with  broad  tail,  and  oar*d  vf\\h  giant  limbs : 
.  RoHs  bis  fierce  eye*balls,  clasps  his  iron  claws. 
And  champs  with  gnashing  teeth  his  massy  jaws. 
Old  Nilus  sighs  thr</  all  his  cane-crown 'd  shores^ 
And  swarthy  Memphis  trembles  and  adores. 

In  the  large  rivers  of  AfHca  crocodiles  are  said  (o  be  sometimes 
seen  swimming  together  in  vast  shoals,  and  resembling  the  trunks 
of  so  many  trees  floating  on  the  water.  The  negroes  still  soroe« 
times  attack  and  kill  a  single  crocodile,  by  stabbing  it  under  the 
belly,  where  the  skin  at  the  interstices  of  the  scales,  is  soft  and 
flexible.  It  is  also.  In  some  countries,  the  custom  to  bunt  the 
crocodile  by  means  of  strong  dogs,  properly  trained  to.the  purpose, 
and  armed  with  spiked  Collars.  It  is  likewise  pretended,  that  in 
some  parts  of  Africa  crocodiles  are  occasionally  tamed ;  and  it  is 
said  that  they  form  an  article  of  royal  magnificence  with  the  mo^ 
narchs  of  those  regions ;  being  kept  in  large  ponds  or  lakes  appro* 
pri'ated  to  their  residence.  We  may  add,  that  the  ancient  Rcmians 
exhibited  these  animals  in  theirpublicspecudes  and  triumphs.  Scau- 
rus,  during  his  sBdileship>  treated  the  people  with  a  sight  of  fivecroco* 
diles,  exhibited  in  a  temporary  lake ;  and  Augustus  introduced  one 
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hiit)  hii  tfiutripli  ^er  O^opatre,  »  wM  as  several  othert>.  fi>r  the 
entertainmeot  of  tfac  pfeople. 

A  vulgar  ^h'or  ikietAn  to  have  lodg  pmvaikd  rebtive^o.  this  ani- 
mal's Dooving  hit  upper  jaw.  This  ern»r  seeaii  to  hnie  iietn  first 
rectified  by  Grew,  ia  hb  description  of  the  skeleton  of  a  crocodile 
in  the  Museum  of  the  Royal  SoeieCyv  His  words  are  these :  ''  The 
articulations  of  the  lower  jaw  wWi^hettppcr^  aa4  of  the  occiput 
with  the  foreMiMt  VeftdMrife  of  the  hpeky  Ave  ktre  friadctc^  in  the 
same  manner,  toin'dCher  ifuadnipQdfei  nM^thstahdffigtthe  tradition 
of  his  moving  ihle  upper  jaw :  the  sebetklsness  c€  this  tradition  is 
plain  from  th^  structure  of  tlie  bon^,  thatii,  the  artieuiatlon  only 
of  the  occiput  with  the  ti(M±/atid  of  the.  nether  jaw  with  the  upper, 

as  abovesaid.'*  ' ' ' 

[Greof.  Shaw. 

.1.'    .      . 
SBCTlOlfi  U1« 

ARigttior. 

Laoerta  alligator.^— Linn. 

So  very  greai  is  the  general  reaen^blance  between  this  anhnat  and 
the  crocodile^  that  many  naturalists,  have  beep  strongly  inclined  to 
consider  it  aa  a  mek'e  variety,  rather  tiiau  adisHnct  species^  Among 
others,  the  Count  de  Cbpede  is  ^f  this  opioion,  and  declares,  that 
on  examining  several  specimens  of  American  crocodiles,  and  collating 
them  with  those  of  the  Nile;,  he.coutd  iiot  but  consider  them  as  ab- 
astutely  of  the  same  species;  anfl  lb4t,  the  slight  difierences  ob- 
aerifable  between  them  may  be,  well  ^ipposed  to  be  owing  merely 
to  the  eflect  of  eKmate.  Both  ai^iini^lsr  he  pbsemresi,  ^ree  in  the 
tiitmber  of  teeth ;  and  the  general  noanners  and  habits  of  both  are 
fiMind  t9  be,  similar  in  tlie  .old,  and  new  cpntinent  The  more  accu- 
rate diacriminalioii,  however,  of  JBloaienbach,  and  some  c^ers,  seems 
in  reality  to  prove  that  the  alligjator,  or  American  crocodile,  is  ^- 
^  citfically  distinct  from  the  Nilotic,  though  die  diffirrenee  is  not  such 
as  immediately  to  strike  a  general  <»bseryer.  The  leading.difiereoce, 
if  it  be  allowed  to. constitute  a  distinction  of  species,,  seems,  to  be, 
that  the  head  of  the  alligator  is  rather  smooth  on  the  upper  part, 
than  marked  with  those  very  strong  jn^osities  and  bard  carijpaled 
scales  which  appear  on  that  of  the  ^crocodile ;  and  that  the  snout  is 
considerably  flatter  and  wider,  %a  WeH  as  more  rounded  9t  the  ex- 
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Iremity.  The  alligator  arrives  at  a  size  not  much  inferior  to  that 
of  the  crocodile,  speciofieiifl  having  been  often  teen  of  eighteen  or 
twenty  feet  in  length. 

'*  Though  the  largest  and  greatest  numbers  of  alligators/'  says 
Catesby,  ^  inhabit  the  torrid  «one,  the  continent  abounds  with 
them  ten  degrees  more  noith,  partieularty  as  far  as  the  river  Nens, 
An  North  Carolina,  in  the  latitude  of  about  33,  beyond  which  I 
have  nerer  heard  of  any,  whidi  latitude  nearly  answers  to  the 
northernmost  parts  of  Africa,  where  they  are  likewise  found.    They 
frequent  not  only  salt  rivers  near  the  sea,  but  streams  of  fresh 
water  in  the  upper  parts  of  the  country,  and  in  lakes^  of  salt  and 
fresh  water,  on  the  banks  of  which  they  lie  lurking  among  reeds, 
to  surprise  cattle  and  other  animab*    In  Jamaica,  and  many  parts 
of  the  continent,  tbey  are  found  about  twenty  feet  in  length :  they 
cannot  be  more  terrible  ki  their  aspect,  than  they  «re  focmidabk 
and  mischievous  in  their  natures,  sparing  neither"  mail  nor  beast 
they  can  surprise,  pulling  thcmr  down  under  water,  that  being  dead, 
they  may  with  greater  facility,  and  without  struggle  or  resistance, 
devour  them.    As  quadrupeds  do  not  so  often  come  in  their  way, 
they  almost  subsist  on  fish ;  but  as  Providence,  for  the  preservation, 
or  to  prevent  the  extinction  of  defenceless  creatures,  hath  in  many 
instances  restrained  the  devouring  appetites  of  voracioua  aniviab, 
by  some  impediment  or  other,  so  this  destructive  monster^  by  the 
^ose  connexion  of  his  vertebrss,  can  neither  swim  nor  run  any  way 
than  strait  forward,  and  is  consequently  disabled  from  turning  with 
that  agility  requisite  to  catch  his  prey  by  pursuit :' therefore  they 
do  it  by  surprise  in  the  water  as  well  as'  by  land ;  for  efiecting 
which,  nature  seems  in  some  measure  to  have  recompensed  their 
want  of  agility,  by  giring  tbem  a  power  of  deceiving  and  catching 
their  prey  by  a  sagacity  peculiar  to  them,  as  well  as  by  the  outer 
form  and  colour  of  their  body,  which  On  land  resembles  an  old  dirty 
log  or  tree,  and  in  the  water  frequently  lies  floating  on  the  surface, 
and  there  has  the  like  appearance,  by  which,  and  hip  silent  artifice, 
fish,  fowl,  turtle,  and  other  animals  are  deceived,  suddenly  catched 
and  devoured-. 

'^  Carnivorous  animals  get  their  food  with  more  difficulty  and 
less  certainty  than  others,  and  are  often  necessitated  to  fast  a  loi^ 
time,  which  a  slow  concoction  enables  them  to  endure:  reptiles 
particularly,  by  swallowing  what  they  eat  whole,  digest  slowly,  eat 
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seldom^  and  live  long  without  food.  Wolves  are  said  to  gorge 
themselves  with  mud,  to  supply  the  want  of  better  food.  For  the 
like  cause  many  alligators, swallow  stones  and  other  substances,  to 
distend  and  prevent  the  contraetipn  of  their  intestines,  when  empty, 
and  not  to  help  digestion,  which  thej  seem  in  no  need  of.  For  in 
the  greater  number  of  many  I  have  opened,  nothing  has  appeared 
but  clumps  of  light  wood  and  pieces*  of  pine  tree  coal,  some  of 
which  weighed  eight  pounds,  and  were  reduced  and  wore  so  smooth 
from  their  first  angular  roughness,  that  they  seemed  to  have  re- 
mained In  them  many  months.  They  lay  a  great  number  of  eggs 
at  one  time,  in  the  sandy  banks  of  rivers  and  lakes,  which  are 
hatched  by  the  heat  of  the  sun,  without  fiirther  care  of  the  parents. 
The  young,  as  soon  as  they  are  disengs^ed  from  their  shelly  betake 
themselves  to  the  waier«  and  shift  for  themselves;  but  while  young,, 
they  serve, as.  a  prey  not  Qnly  t«  ravenous  fish,  bu^  t^  their  own 
species.  It  is  to  be  admired  that  so  vvki  an  animal  shovld  a;i  first 
be  contained  in  an  egg  no  bigger  than  that  of  a  turkey.'' 

'*  In  South  Carolina  they  are  very  nun^ierous,  but  the  ncwthem 
situaUon  of  that  country  occasions  their  being  of  a  smaller  size  than 
those  nearer,  th^  line»  and  they  rarely  attack  men  or  cattle,  yet  are 
great  devourers  of  hogs.  In  Carolina  they  lie  torpid  from  about 
October  to  March,  in  caverns  and  hollows  ip  the  banks  ot  rivers, 
and  at  their  coming  out  in  the  spring,  make  an  hideous  bellowing 
noise.  The  hind  part  of  their  belly  and  tail  are  eat  by  the  Indians., 
The  flesh  is  .delicately  white,  but  has  so  p^^umed  a  taste  and  smell 
Uiat  I  never  could  relish  i^  with  pleasure*' 

[Shaw.  Cai€9ky. . 

SECTION   IV. 

Chameleon. 

Laceria  chamaeleon. — Link. 

Few  animals  have  been  more  celebrated  by  naji^ral  historians 
than  the  chameleon,  which  has  been  sometimes  said  to  possess  the 
power  of  changing  its  colour  at  pleasure,  and  of  assimilating  it  to 
that  of  any  particular  object  or  situation.  This,  however,  must 
be  received  with  very  great  limitations;  the  change  of  colour  which 
the  animal  exhibits  varying  ip  degree,  according  to  circumstances 
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of^  healths  temperature  of  the  weather,  and  «umy  oAer  causes, 
and  consisting  chiefly  in  a  sort  oralteration  of  shades  fi^dm  the 
natural  greenish  or  bliieish  grej  of  the  skin  into  pale  yellowish, 
with  irregnlar  spoU  or  patches  of  doll  red ;  but  not  justifying  the 
application  of  the  Ovidian  distich, . 

-  ^'  Nod  mibi  tot  cultus  numero  compreodere  fas  est: 
Adjicit  ornatus  proxima  quaoque  dies/' 

*  No  numbers  can  the  varying  4*obe  express. 
While  each  new  day  presents^  a  difftrent  dress. 

It  is  also  to  be  observed,  that  the  natural  or  usual  colour  of 
chameleons  varies  very  considerably ;  some  being  much  darker  than 
others,  and  i^  has  even  been  seen,  approaching  to  a  Uackisfa  tinge. 
An  occasional  diange  of  colour  is  likewise  observable,  tbovgh  in  a 
leas  striking  degree,  m  some  other  Uzards. 

The  general  length  of  the  chameleon,  from  the  tip  of  the  nose 
to  the  beginning  of  the  tail,  is  about  len  inches,  and  the  tail  is  of 
nearly  similar  kngth,  bui  the  animd  19  found  of  various  sizes,  and 
sometimes  exceeds  the  length  above-mentioned.  It  is  a  creature 
of  a  harmless  Miture,  and  supports  itself  by  feeding  on  insects;  for 
which  purpose  the' structure  of  the  tongue  is  finely  adapted,  con- 
sisting of  a  long,  missile  body,  furnished  with  a  dilated  and  some* 
what  tubular  tip,  by  means  of  Mrfaich  the  animal  seizes  insects  with 
great  ease,  darting  out  its  tongue  in  the  manner  of  a  woodpecker, 
and  retracting  it  instantaneously  with  the  prey  secured  in  its  tip. 
It  can  also  support  a  long  abstinence,  and  hence  arose  the  popular 
idea  of  the  chameleon  being  nourished  by  air  alone.  It  is  finind 
in  many  parts  of  the  work),  and  particularly  in  India  and  Africa. 
It  is  also  sometimes  seen  in  the  warmer  parts  of  Spain  and  Por- 
tugal. 

The  chameleon,  by  the  power  which  it  possesses  in  common  with 
most  other  amphibia,  of  inflating  its  lungs  and  retaining  the  air 
for  a  great  length  of  time,  appears  occasionally  of  a  plump  or 
fleshy  aspect,  while  at  other  times,  on  evacuating  the  air  from  its 
Kmgs  and  keeping  them  in  a  collapsed  state,  it  appears  in  the  ut^ 
inost  d<egree  of  extenuation,  as  if  consisting  of  litde  more  than  a 
mere  skin,  the  ribs  being  completely  visible  on  each  side  of  the 
body'    The  skin  on  every  part  of  the  animal  is  of  a  granulated 
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strucWe)  idle  gruMikf  difierinc;  in  size  on  dMerent  parto»  (wm 
tbit  of  a  pimU  pin's  head  to  tkidiametcr  of  Ike  tenth  of  an  idrk^ 
orevea  movet  especiaUir  on  ^e  edges  of  the  projecting  parts  of 
the  brad  and  jaws.  Down  the  hack  runt  a  sericB  of  obscure  dco* 
ticulations  or  slight  projections,, fenniug  a  cafina  on  that  part. 
The  feet  consist  each  of  five  toes,  three  and  two  of  which  on  each 
fool  are  connate,  or  united  as  far  as  the  dawd  by  a  common  skin  : 
on  the  fore  feet  the  two  outward  and  three  inward  toes  are  united  ; 
and  in  the  hind  feet  the  two,  inward  and  three  outward.  The  mcH 
tioos  of  the  chameVeon  are  ei^remely  slow,  and  in  sitting  on  a 
branch,  or  in  passing  from  one  to  another,  it  fastens  itself  by  coil* 
big  its  tail  hwod  that  from  which  it  means  to  pais,  till  it  has  per- 
fiectlf  secated  the  other  witih  its  ibctj 

The  geBersI  sr  usual  changes  of  colour  in  the  cfaameleony  so  fkr 
as  I  haf«  been  sMe  to  ascertain  (from  •  my  own  observation  of  %VLdb 
as  have  been  brought  into  this  oduntry  in  a  living  state,  are  from  a 
bhiet^h'tEisb-OQlour  (its  natural'  tinge)  to  a  green  and  sometimes 
^llowiih  ooloor,  spotted  unbqfoaHy  with  red*  If  the  animal  be 
exposed  to  a  fall  sunshtot,  the  uoilluminated  side  generally  ap- 
pears^ witfmi  the  space  of  some  minutes,  of  a  pak  yellow,  with 
krge  roundish  patches  or  -spots  of  red*brown.  On  reversing  the 
situation  of  the  animal  the  same  change  takes  pla<^  in  an  opposite 
diffoetion ;  the  side  which  was  before  in  the  shade  now  becoming 
either  brown  or  ash^cslour«  vrfaile  Ihe  other  side  becocncs  yellow 
and  red>  but  these  cbanges  aire  subject  to  much  variety  both  as  to 
intensfty  of  oeleurs  and  dispontion  of  spots. 

The  foHotvifig  is  the  description  given  by  the  anatomists  of  the 
French  Aeademy^ 

*'  Tbe  colour  of  all  the  eminetioes  of  our  chameleon  when  it 
vras  at  rest,  i«  tbe  ^ade,  and  had  continued  a  long  time  undis- 
turbed, was  a  blueish  grey,  except  under  the  feet,  where  it  was 
white-  inolming  to  yctlow,  and  the  hitervals  of  the  granules  of  the 
skifn  were  of  a  pale  and  yeUowish  red.  This  grey,  which  coloured 
aU  the  parts  exposed  to  the  light,  changed  when  in  die  sun ;  and 
all  the  places  of  iu  body  which  were  illuminated,  instead  of  their 
blueish  colour,  became  of  a  brownish  grey,  inclining  to  a  miniiDe. 
The  rest  of  die  skin,  which  was  not  illuminated  by  the  sun, 
changed  Ks  grey  into  several  brisk  and  shining  colours,  forming 
spots  abcMit  half  a  (inger\)  breadth,  reaching  from  the  ercst  of  4ht 
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kjfmc  to  the  «fdcHe  «f  the  back  t. others  ap^ared  on  the  riba,  fore 
Jbgft,  mnd  tiuk  JAU  these  spotc  were  of  anifiabella  eolour,  through 
the  mixture  ofia  pale  yettow.  with:  which  (he  grakiutes  were  tinged, 
and  of  a  bright  red,  which  is  the  colour  of  the  bottom  of  the.  skin 
which  b  Visible  MtweeA  the  graces :  the  rest  of  the  skin  not  en- 
lightened by  the  sun>  and  which  was  of  a  paler  grey  than  ordinary, 
resembled  a  cloth  made  of  mixed  wool ;  some  of  the  granules 
being  greenish,  others  of  a  mihime-girey,  and  others  of  the  usual 
blueish  grey,  the  ground  reB(iaiBiBg;.9^s  before.  When  the  sun  did 
not  shine,  the  Brst  grey  appeared  again  by  little  and  little,  and 
spread  itself  all  over  the  body,  except  under  the  feet,  which  con- 
'tkitied  pf  the  same. cqlour,  but  a  little browkier ;  and  whchy  being  in 
thii  atat^  some  4>f  the!  company  <  handled  Ug  there  ianwdiately 
appmftd  on  its*  ahoiildieirs  and  four  kgft  sereral  very  blackiA  spots 
dbouH  the  site  of  t  finger  Aail,  ahd  irhiob.did  not  take ^laoe  wheo 
it)watibattdled  kj  those  tvho  tisually  took  tiar^  of  it.  Somctiipes  k 
mm  marked  with,  brown  ^xots,  which  inclined  towardsigmeeq.  We 
mAerwards  wrapped  it  up  in  a  linen  cloth^;  #heiie  having  been  two 
lor  three  minute,  we  took  it  out  whkiah ;  but  .not  so  White  as  that 
oC  which  Aldrovandus  tap^dcs,  which  ikis  not  to  be  disdoguished 
hoxtk  the  linen  on  which  it  was  laid.  Ours,  which  htid  only  cbmged 
its  ofdinary  grey  into  a  very  pale  one,  after  having  kieptthiaoolour 
some  tifBbt,  lost  it  insensibly.  This  expenment  oiade  ua  iquestioii 
4lw  tmth  of  the  Chaoideon's  taking  ail  colblim  but  whiter  as  Hieo^ 
yifcafcitufl  and  I^utareh  report ;  fbr  oun^seemed  to  ha)i^  4u<A  a  dts- 
^MMtion  to  i^aih  this  coloui*,  that  it  gfew  pale  every  night  ;^!  and 
iwbea  dead^  it  had  mbre  white  than  any.  other  celour:  nor  did  vk 
Aid  that  it  changed  colour  aH  over  the  body,  as  Adstotk  ^fc^rts.; 
Tor  when  it  takes  other  colours  than  g^eey,  and  disguises  itself^  to 
appear  in  masquerade,  as  ^ian  .pleasanlly  8ays>  k  covejis  obly  cer- 
tain parts  of  the  body  with  them.  Lastly,  to  conchKle  the  eaqperi«- 
medt^  relative  to  the  colours  w4iich  the  Qbameleea  can  take,  it  was 
laid  OR  sobstances  of  various  cokH:#s»  and  wrapped,  up  thJerem ;  birt 
It'  took  not  them  as  k  had  done  the  white ;  and  it  tooJc  that  only  the 
%nA  tiUne  the  experiment  was  made,  though  it  was  repeated  several 
iittoes  on  di0enent  days. 

^^  In  making  these  experiments,  we  observed  that  there  were  a 
great  many  places  of  its  skin  which  grew  brown/  bat  very  litlk  at  a 
limec  to  be  certain  of  which  we  wiirked  with  small  specks  of  ink 
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ihoM  granules  which  to  ,ut  appeared  whitest  in  its  pde  stale ;  'aind 
we  always  found  that  when  it  grew  brownest;  and  its  skin  spotted^ 
those  grains  which  we  had  marked,  were  always  less  brown  than 
therf»|/' 

[Shatju.    Mtm.  tU  Acad.  Rotf^ 


8JSCTIOK  V. 

UieerU  Mlamandw.— Linn. 

The  Salamander,  so  long  the  soliiiect  of  popolar  error,  and  of 
which  so  many  idle  tales  have'  been  recited  by  the  more  ancient 
naturriistSy  is  an  inhabitant  of  ouny  parta  of  Germany,  Italy,  France^ 
ice  bat  does  not  appear  to  have  been  discovered  in  En^gland.  It 
ddigbtft  in  moist  and  shady  places,  woods,  &c.  and  is  chiefly  scea 
during  a  rainy  season.  In  the  winter  it  lies  concealed  in  the  MIows 
about  the,  roots  of  old  trees;  in  subterraneous  recesses,  or  hi  the 
/cavities  of  old  walb,  &c.  ■  The  Salamander  is  easily  distinguished 
by  its  colours ;  being  of  a  deep  shining  black,  variegated  with  large, 
oblong,  and  rather  irregular  patches  of  bright  orange  yellow,  which 
on  each  side  the  back,  are  commonly  Iso  disposed  as  to  form  a  pair 
of  inte^upted  longitudinal  stripes :  the  sides  are  marked  by  many 
large,  transverse  wrinkles,  the  intermediate  spaces  rising  into 
strongly  marked  convexities;  and  the  sides  of  the  tail  often  exhibit 
a  similar  appearance ;  on  each  side  the  back  of  the  head  are  situated 
a  pair  of  large  tubercles,  which  are  in  reality  the  parotid  glands,  and 
are  thus  protuberant  not  only  in  som^  others  of  the  Lizard  tiibe, 
but  in  a  remarkable  manner  in  the  genus  Rana :  these  parts,  as  wcM 
as  the  back  and  sides  of  the  body,  are  beset  in  the  salamander  with 
several  large  open  pores  or  foramina,  through. which  exudes  a  pecu* 
liar  £uid,  serving  to  lubricate  the  skin,  and  which,  on-any  irritation, 
b  secreted  in  a  more  sudden  and  copious  manner  under  the  form  of 
a  whitish  gluten<  of  a  slightly  acrimonious  nature :  and  from  the 
readiness  with  which  th^  animal,  when  disturbed,  appears  to  eva- 
cuate it,  and  that  even  occasionally  to  some  distance,  has  arisen  the 
long^ontinued  popular  error  of  the  salamander's  being  enabled  to 
live  uninjured  in  the  (ire,  which  it  has  been  supposed  capable  of 
extinguishing  by  its  natural  coldness,  and  moisture :  the  real  fisct  is. 
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that,  like  any  of  the  cold  and  glutinous  animak,  as  snaib^  &c.  it,  of 
course,  is  not  quite  so  instantaneously  destroyed  by  the  force  of  fire 
as  an  animal  of  a  drier  nature  would  be.  The  general  length  of  the 
salamander  is  about  seven  or  eight  inches,  though  it  sometimes  ar- 
rives at  a  much  larger  size :  in  the  number  and  form  of  its  spots  it 
varies  considerably,  and  is  occasionally  seen  entirely1>lack :  the  tail 
is  .somewhat  shorter*  than  the  body,  and  of  a  round  or  cylindric 
form,  gradually  tapering  to  the  extremity,  which  is  rather  obtuse 
than  sharp.  Like  other  lizards  of  this  tribe,  the  salamander  lives 
principally  on  insects,  small  snaik,  &c.  its  tongue,  however,  is  not 
so  formed  as  to  catch  these  in  a  sudden  manner,  being  short,  broad, 
and  in  some  degreis  confined,  so  as  not  to  be  darted  out  with  cele* 
rity.  It  is  capable  of  living  in  water  as  well  as  on  land^  and.  is 
sometimes  found  in  stagnant  pools,  &c.  Its  general  pace  is  slow, 
and  its  manners  torpid. 

A  strange  error  appears  to  have  prevailed  relative  to  the  supposed 
poisonous  nature  of  this  animal,  and  the  malignity  of  its  venom  has 
even  been  considered  as  scarcely  admitting  a  remedy.  On  this  sub- 
ject the  writings  of  Gesner  and  Aldrovandus  aflR>rd  ample  informa- 
tion ;  but  it  is  useless,  as  well  as  unpleasing,  in  these  days  of  general 
illumination,  to  detail  the  absurd  and  erroneous  doctrines  of  past 
ages.  It  may  be  sufilcient  to  observe,  that  the  salamander  is  per- 
fectly innoxious,  and  incapable  of  inflicting  either  w6und  or  poison 
on  any  of  the  largeii  animals ;  though  it  appears,  from  the  experi- 
ments of  Laurenti,  that  the  common  small  grey  lizard  (L.  agil.  var.) 
is  poisoned  by  biting  a  salamander,  and  thus  swallowing  the  secreted 
fluid  of  the  skin ;  becoming  almost  immediately  convulsed,  and 
dying  in  a  very  short  time  afterwards. 

The  salamander  is  a  viviparous  species  J  producing  its  young  per- 
fectly formed,  having  been  first  hatched  from  internal  eggs,  as  in  the 
viper,  and  some  ^ther  amphibia.  It  is  said  to  retire  to  the  water 
in  order  to  deposit  its  young,  which,  at  their  first  exclusion)  are  fur- 
nished with  ramified  f  branchial  fins  or  processes  on  each  aide  the 

*  It  is  remakable,  that  in  tbc  bcaufifal  re|>reteDtetion  of  this  aaimal  in  the  froa- 
tispicM  to  Roesefi  Historia  RaMnun,  the  tail  is  longer  than  the  body;  bat  this 
mst  be  considered  as  a  rare  oocorrtocc. 

t  On  this  snliriect  some  confusion  and  disagreement  will  be  loand  to  take  place 
in  the  works  of  diffsrent  naturalists :  Mr.  Latreille  seems  to  doubt  very  much 
vfaetbeff  the  salamander  really  produces  her  young  in  the  water,  ai  Well  as  whether 
they  aft  at^bt  furaisbed  with  ramified  brai|chtal  fins. 
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neck;  aad  which  being  merdj  teittporary  orgari9»:ar^  afletwardft 
obliieraleel,  as  in  the  young  df  frogs  and  water-newU.  The  number 
of  young  produced  at  one  birth  by  ttie  aalamander,  it  said  some-- 
times  to  aoMtHit  to  thirty  or  forty. 

[Latteilk.  Shaw. 

SBcriON  VI. 

Frog.      Toad* 

Raiuu— Linn. 

-This  genus  is  also  unmerousf  though  considerably  less  ao  than  ibe 
preceding.  The  three  following  species  are^  perba{M,  mostly  worth 
noticing:*  ' 

.  Common  Frog, 

Raoa  temporaria.— LiKN. 

TbiAl$  thtf  mcMit  frequoM^  qf  rfl  the  ^urop^n  species,  being  al- 
most -every  where  seen  in  moist  ai^uationsjt^  or  wherever  it  can  cornet 
mand  a  sufficient  quantity  of  insects,  worms.  Sec.  on  which  it  feed^. 
In  cokmr  it  vai^ies  coBBideFa|>ly,  but  its  general  tinge  is  olive-brown^ 
variegfitedon  the  upper  p^rts  of  the  body  and  limbs,  with  ^rre- 
gular  blackish  i^ts;  those  pn  the  liroba  being  mostly  disposed  ii^ 
8  tran^f  erse  direction :  beneath  each  eye  is  a  longish  mark  or  patch, 
fleachiBg^Q  the  setting  on  of  the  fore-legs,  and  which  seems  to  form 
one  of  iti'pipincipa)  specific  distinctions. 

it  is  generally  in  the  month  of  March  that  the  frog  deposits  its 
ova  or  spawn,  consisting  of  a  large  heap  or  clustered  maas  of  gda- 
Uoous  transparent  eggs,  in  each  of  which  is  imbedded  the  embryo, 
or  tadpole,  ip  the  form  of  a  round  black  globule.  The  spawn 
commonly  Hes  more  than  a  month,  or  sometimes  five  weeks,  before 
the  larves  or  tadpoles  are  hatched  fram  it ;  and  during  this  period 
each  egg  gradually  enlarges  in  size,  and  a  few  days  before  the  time 
of  exclusiQii,  the  yewig  animals  may  be  perceived  U>  move  about  in 
the  surroending  gluten.  When  first  hatched,  they  feed  on  the.  re- 
mains of  the  gluten  in  which  they  were  imbedded ;  and  in  the  space 
of  a  few  days.  If  narrowly  exaiti(ned»  they  will  be  f6und  to  be  fur- 
njshe^,  on  each  side  of  the  head,  with  a  pair,  of  ramified  branchis 
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or  temporary  orge^m,  whtcb  ag^aiD  diatppear  after  a  oeriain  space. 
These  tadpoles  are  so  perfectly  unlike  the  animals  in  their  complete 
state,  that  a  person  not  conversant  ii;i  natural  history  would  hardly 
suppose  them  to  beat*  any  relationship  to  the  frog;  since,  on  a  gene* 
ral  view,  they  appear  to  consist  merely  of  head  and  tiuL  Their 
motions  are  extremely  lively,  and  they  are  often  seen  in  such  vast 
numbers  as  to  blacken  the  whcrfe  wAler  with  their  legions.  They 
live  on  the  leaves  of  duckweed  and  other  small  water-plants^  as  wdl 
as  on  various  kinds  of  animalcules,  &c.  and  when  arrived  at  a  larger 
size,  they  may  even  be  heard  to  gnaw  the  edges  of  the  leaves  oa 
which  they  feed,  their  mouths  being  furnished  witb  extremely  mi- 
nute teeth  or  denticulations.  The  tadpole  is  also  furnished  wjtb  a 
small  kind  of  tubular  sphincter  or  sucker,  beneath  the  lower  jaw^ 
by  the  help  of  which  it  hangs  at  pleasure  to  the  under  surface  of 
the  aquatic  plants,  8tc.  From  this  part  it  also  occasionally  bangle 
when  very  young,  by  a  thread  of  gluten,  which  it  seems  to  manage 
in  the  same  manner  as  some  of  the  smaller  slugs  have  been  observed 
to  practise.  Its  interior  organs  di£fer,  if  closely  inspected,  from 
those  of  the  future  firog,  in  many  respects:  the  intes^nes  inpaiti-) 
cular  are  always  coiled  into  a  flat  spiral,  inlhe  manner  of  a  cable  in 
miniature.  i 

When  the  tadpoles  have  arrived  at  the  age  of  about  five  or  six 
wed^,  the  hind  legs  make  their  appearance,  gradually  increasing 
in  length  and  size;  and,  in  about  a  fortnight  afterwards,. or  some-i 
times  later,  are  succeeded  by  the  fore  legs,  which  are  indeed  formed 
beneath  the  Ain  much  sooner,  and  are  occasionally  protruded,  and 
again  retracted  by  the  animal,  through  a  small  foramen  on  each  side 
of  the  breast,  and  are  not  completely  stretched  forth  till  the  time 
just  mentioned.  The  animal  now  bears  a  kind  of  ambiguous  ap- 
pearance, partaking  of  the  form  of  a  frog  and  a  lizar,d.  The  tail  at 
this  period  begins  to  decrease,  at  first  very  gradually,  and  at  length 
so  rapidly  as  to  become  quite  obliterated  in  the  space  of  a  day  or 
two  afterwards.  The  animal  now  ventures  upon  land,  and Js  seen 
wandering  about  the  brinks  of  its  parent  waters,  and  sooietimes  in 
such  multitudes  as  to  cover  a  space  of  many  yards  in  extents  This 
is  the  phenomenon  which  has  so  fVequently  embarrassed  the  minds 
not  only  of  the  vulgar,  but  even  of  some  superior  characters  in  the 
philosophic  world ;  who,  unable  to  account  for  the  legions  of  these 
animals  with  which  the  ground  is  occasionally  covered  in  certain 
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« 
tipoU,  at-the  dose  of  lumnier,  hare  b«en  led  into  the  popular  beflef 
of  thdr  having  descended  from  the  clouds  in  showers. 

As  soon  w  the  frog  has  thus  assumed  iu  perfect  form,  it  feeds  no 
longer  on  vegetables,  but  on  animal  food;  supporting  itself  on 
small  snails,  worms,  &c.  and  insects.  For  the  readier  obtaining  its 
prey,  the  structure  of  its  tongue  is  extremely  well  calculated,  being 
so  situated  that  the  root  is  attached  to  the  fore  rather  than  the  hind 
part  of  the  mouth ;  and  when  at  rest,  lies  backwards,  as  if  the  ani- 
mal was  swallowing  the  tfp.  By  this  means  the  creature  is  enabled 
to  thfiow  \i  out  to  somie  distance  from  the  mouth,  which  is  done  with 
great  celerity,  and  the  bifid  and  glutinous  extremity  secures  the 
prey,  which*  is  swallowed  with  an  instantaneous  motion,  so  quick 
that  the  eye  can  scarely  follow  it. 

The  frog  can  hardly  be  said  to  arrive  at  its  foil  size  till  the  age  of 
dboutfive  years,' and  is  supposed  to  live  at  least  twelve  or  fiiteeri 
years. 

The  frog  is*  extremely  tenacious  of  hfe,  and,  like  other  amphibia, 
wilt  survive  for  a  considerable  space  the  loss  of  diany  of  its  organs. 
If  confined  entirely  under  water,  it  is  stiM  enabled  to  support  its  ex- 
istence for  several  days,  as  appears  by  Sir  iThomas  Brown's  experi- 
ment, who  kept  a  frog  under  water  six  days.  On  the  contrary,  it 
cannot  so  well  dispense  with  the  want  of  water,  and  is  unable  to 
survive  too  long  an  exposure  to  a  dry  air  and  a  hot  sun.  It  is, 
therefore,  particulariy  careful  to  secure  a  retreat  where  it  may  ei^oy 
the  benefit  of  shade  and  a  sufficient  supply  of  moisture.  It  delights, 
however,  to  bask  occasionally  in  a  moderate  sunshine^  and  is  unable 
to  support  severe  cold. 

Tree-Frog, 

Rana  arborea. — Linn. 

In  the  beauty  of  its  colours,  as  well  as  in  the  elegance  of  its 
form,  and  the  agility  of  its  movements,  the  tree-frog  exceeds  every 
other  European  speckes*  It  is  a  native  of  France,  Germany,  Italy, 
and  many  otjiei^  European  regions,  but  is  not  found  in  the  British 
islaods.  Its  principal  residence,  dviring  the  summer  months,  is  on 
the  upper  parts  of  trees,  where  it  wanders  among  the  foliage  in 
quest  <of  insects,  which  it  catches  with  extreme  celerity,  stealing 
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toftly  towards  iu  prey  in  the  manner  of  a  cat  towards  a  mouse, 
and  when  at  the  proper  distance,  setsing  it  with  a  sudden  spring, 
frequently  of  more  than  a  foot  in  hefght.  It  often  suspends  itself  to 
(he  hinder  parts  of  the  leaves,  thus  continuing  concealed  beneath 
their  shade.  Its  size  is  smaller  than  any  other  European  frog,  ex^ 
cept  the  iire*frog.  Its  colour  on  the  upper  parts  is  green,  more  or 
less  bright  in  difierent  individuals;  the  abdomen  is  whitish, -and 
marked  by  numerous  granules :  the  under  surface  of  the  limbs  is  red« 
isb,  and  the  body  marked  on  each  side  by  a  longitudinal  blackish 
or  ¥iolet'Coloivred  streak.  The  Ixnly  is  smooth  above,  and  moderately 
short ;  the  hind  legs  are  very  long  and  slender ;  the  fore  feet  have 
(bur  and  the  hind  feet  five  toes,  all  of  which  terminate  in  rounded, 
flat,  and  dilated  tips,  the  under  surface  of  which,  being  soft  and 
glutinous,  enables  the  animal  to  hang  with  perfect  security  from 
the  leaves  of  trees,  6ic,  The  skin  of  the  abdomen  is  also  admirably 
calculated  by  nature  for  this  peculiar  power  of  adhesion,  being  co- 
vered with  small  glandular  granules,  in  such  a  manner  as  to  fasten 
closely  even  to  the  most  polished  surface ;  and  the  animal  can  ad« 
here  at  pleasure  to  that  of  glass,  in  whatever  position  or  iaclinattoil 
it  is  placed,  by  merely  pressing  itself  against  it. 

Though  the  tree-frog  inhabits  the  woods,  during  the  summer 
months,  yet  on  the  approach  of  winter  it  retires  to  the  waters,  and 
there  submerging  itself  in  the  soil  mud,  or  concealing  itself  beneath 
the  banks,  remains  in  a  state  of  torpidity,  and  again  emerges  in  the 
•pring,  at  which  period  it  deposits  its  spawn  in  the  waters,  like  the 
rest  of  this  genus.  During  their  residence  among  the  trees,  they  are 
observed  to  be  particularly  noisy  on  the  approach  of  rain ;  so  that 
they  may  be  considered,  in  some  measure,  as  a  kind  of  living  baro- 
meters ;  more  especially  the  males,  which,  if  kept  in  glasses,  and 
supplied  with  proper  food,  will  afibrd  an  infallible  presage  of  the 
changes  of  the  weather. 

3.  Toad. 

Of  all  the  European  toads,  this  seems  to  be  the  most  universally 
known ;  at  least,  in  its  complete  or  perfect  fdrm.  It  is  found  in 
gardens,  woods,  and  fields ;  and  frequently  makes  its  way  into  cel- 
lars, or  any  obscure  recesses  in  which  it  may  occasionally  conceal 
itself,  and  where  it  may  find  a  supply  of  food,  or  a  security  from 
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tMfveat  A  degree  of  cold*  In  t]K  early  part  of  flpring,  laceotbera 
of  this  genuB.  it  retire  to  the  waters,  wbere  it  cootiaoes  dnrinf^  tbe 
breed iog^-seasoD,  and  deposits  its  ova  or  spawo  in  the  form  of  double 
oecklace-like  chains  or  strings  of  beautifully  transparent  gluten,  and 
of  the  length  of  three  or  four  feet 

The  toad  is  an  animal  too  well  known  to  require  any  very  parti- 
cubMT  description  of  its  form.  It  may  be  necessary  to  observe  that 
ji.  is  always  covered  by  tubercles,  or  elevations  on  theskin^  of  larger 
or  snaaller  sise^  in  diluent  individuals ;  and  that  the  general  colosr 
of  the  aniflsal  ia  ,an  obscure  brown  above,  much  paler  and  irregularly 
apotted  beneath. 

The  toad  arrives  at  a  considerable  af^ ;  its  general  term  of  life 
being  supposed  to  extend  to  fifteen  or  even  twenty  years :  and  Mr. 
pennant,  in  his  British  Zoology,  gives  us  a  curious  account,  oomna- 
nicated  by  a  Mr.  Arscott,  of  Tehot,  in  Devonshire,  <^a  toad's  bav- 
log  Jived,  in  a  kind  of  domestic  state,,  for  the  space  of  more  than 
Ibrty  years,  and  of  baviog  been  in  a  great  degree  tamed,  or  redaimed 
from  its  natural  sbyaQis  or  desire  of  concealment;  since  it  would 
always  regularly  come  out  of  its  bole  at  the  approach  of  iu  master, 
&c.  in  order  to  be  f^d.    It  grew  to  a  very  large  size,  and  was  coosi* 
dered  as  so  singular  a  curiosity,  that  even  ladies,  laying  aside  their 
u&ual  aversion  and  prejudices,  requested  to  see  the  favourite  toad. 
It  was,  therefore,  ofteu  brought  to  table,  snd  fed  with  various  insects, 
which  it.  seized  with  great  celerity,  and  without  seeming  to  be  en* 
barrased  by  the  presence  of  compaoy.    This  extraordinary  anioial 
geiverally  resided  in  a  hole  beneath  the  steps  of  the  house-door,  froni- 
ii^  the  garden ;  and  might,  probably,  have  survived  many  years 
longer,  had  it  not  been  severely  wounded  by  a  raven,  which  seised 
it  before  it  could  take  refu^  in  its  hole ;  and  notwitiisUnding  it 
was  liberated  from  its  captor,  it  never  again  ecyoydi  its  usual  health, 
though  it  continued  to  live  above  a  year  aAer  the  accident  hap- 
pened. 

With  respect  to  the  supposed  venomous  qualities  of  the  toad,  from 
the  experiments  of  Laurenti,  it  appears  that  small  lizards,  on  biting 
the  common  toad,  were  for  some  time  disordered  and  paralytic,  and 
even  appeared  to  be  dead,  but  in  a  few  hours  were  completely  re- 
covered. 

It  is  also  observed,  tliat  dogs,  on  seizing  a  toad,  and  carrying  it 
for  some  little  time  in  their  mouth,  will  i^pear  to  be  afiected  with 
a  very  slight  swelling  of  the  lips,  accompanied  by  an  increased  eva- 
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cuation  of  saliva;  the  mere  effect  of  the  slightly  acrimonious  fluid 
which  the  toad,  on  irritation,  exudes  from  the  skin,  and  which  seems, 
in  this  country  at  least,  to  produce  no  dangerous  symptoms  in  such 
animals  as  happen  to  taste  or  swallow  it.  The  limpid  fluid  also,  which 
this  animal  discharges  when  disturbed,  is  a  mere  watery  liquor, 
perfectly  free  from  any  acrimonious  or  noxious  qualities,  and  ap* 
pearing  to  be  no  other  than  the  contents  of  a  peculiar  reservoir, 
common  to  this  tribe,  destined  for  some  purpose  in  the  economy 
of  the  animals,  which  does  not  yet  appear  to  be  clearly  understood. 
The  common  toad  may  therefore  be  pronounced  innoxious,  or  per- 
fectly free  from  any  poisonous  properties,  at  least  with  respect  to 
any  of  the  larger  animals;  and  the  innumerable  tales  recited  by  the 
older  writers  of  its  supposed  venom,  appear  to  be  either  gross  exag«> 
gerations,  or  else  to  have  related  to  the  eflects  of  some  other  species 
mistaken  for  the  common  toad ;  it  being  certain  that  some  of  this 
genus  exude  from  their  skin  b.  highly  acrimonious  fluid. 

It  might  seem  unpardonable  to  conclude  the  history  of  this  animal, 
without  mentioning  the  very  extraordinary  circumstance  of  its  hav- 
ing been  occasionally  discovered  enclosed  or  imbedded,  without 
any  visible  outlet,  or  even  any  passage  for  air,  in  the  substance  of 
wood,  and  even  in  that  of  stone  or  blocks  of  marble. 

On  this  subject  a  curious  experiment  was  made  by  Mons.  Herris- 
sant,  of  the  French  Academy,  in  consequence  of  an  assertion,  that 
in  the  year  1771,  on  pulling  down  a  wall  at  a  seat  belonging  to  the 
Duke  of  Orleans,  and  which  had  been  built  forty  years,  a  living 
toad  had  been  found  in  it ;  its  hind  feet  being  confined  or  imbedded 
in  the  mortar.  M.  Herrissant  therefore  in  the  presence  of  the  aca- 
demy, inclosed  three  toads  in  as  many  boxes,  which  were  imme> 
diately  covered  with  a  thick  coat  of  plaster  or  mortar,  and  kept  in 
the  apartments  of  the  academy.  On  opening  these  boxes  eighteen 
months  afterwards,  two  of  the  toads  were  found  still  living :  these 
were  immediately  re-inclosed ;  but  on  being  again  opened  some 
months  after,  were  found  dead.  These  experiments  are,  perhaps, 
not  very  conclusive ;  and  only  appear  to  prove  what  was  before  well 
known,  viz.  that  the  toad,  like  many  other  amphibia,  can  support  a 
long  abstinence,  and  requires  but  a  small  quantity  of  air :  but  in  the 
accounU  generally  given  of  toads  discovered  in  stones,  wood,  kc. 
the  animals  are  said  to  have  been  completely  impacted  or  imbedded, 
and  without  any  space  for  air. 

[Hcrrmant.  MeniM  dc  VAcad.  Roy  ah    Shaw. 
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SKCTION    Vll. 

Siren. 

Siren    lacertioa.— Link. 
Mod-lngmma.— Ellu. 

This  species  stands  emineDtly  distinguished  in  the  list  of  animals 
by  the  ambiguity  of  its  characters,  which  are  such  as  to  have  in- 
duced  the  great  Linnaeus  to  institute  it  for  a  new  order  of  amphibia, 
under  the  title  of  meantes  *  ;  an  order,  however,  which  does  not 
stand  among  the  rest  of  the  amphibia  in  the  Systema  Nature,  but 
is  mentioned  in  a  note  at  the  end  of  the  second  part  of  the  first  vo- 
lume of  that  work. 

The  genus  with  which  the  siren  has  evidently  the  greatest  possible 
affinity,  is  the  lacerta,  or  lizard.  It  even  very  much  resembles  the 
larve,  or  first  state  of  a  lacerta;  and  it  is  still  doubtful  whether  it 
may  not  iceally  be  such :  yet  it  has  never  been  observed  in  any  other 
state,  having  two  feet  only,  without  aigr  appearance  of  a  hind  pair : 
the  feet  are  also  furnished  with  claws,  whereas  the  larves  of  all  the 
lacertse  are  observed  to  be  without  claws ;  or,  in  the  Linnsan  phrase 
digitis  muticis :  the  mouth  has  several  rows  of  smallish  teeth  :  the 
body  is  eel-shaped,  but  slightly  flattened  beneath ;  marked  on  the 
sides  by  several  wrinkles,  and  slightly  compressed  towards  the  ex- 
tremity of  the  tail,  which  is  edged  with  a  kind  of  soft  skin,  or  adi- 
pose fin,  as  it  were :  on  each  side  the  neck  are  three  ramified  bran- 
chial processes,  resembling,  on  a  larger  scale,  those  belonging  to 
the  larves  of  water-newts,  and  at  the  base  are  the  openings  into  the 
gills;  the  eyes  are  very  small,  and  blue.  The  general  colour  of  the 
animal  is  a  deep  or  blackish  brown,  scattered  over,  especially  on 
the  sides,  with  numerous  minute  whitish  specks.  Its  size  nearly 
equals  that  of  an  eel,  being  frequently  found  of  the  length  of  more 
than  two  feet.  It  is  a  native  of  North  America,  and  more  particu- 
larly of  South  Carolina,  where  it  is  not  very  uncommon  in  muddy 
and  swampy  places,  living  generally  under  water,  but  sometimes 
appearing  on  land*  It  has  a  kind  of  squeaking  or  singing  voice^ 
for  which  reason  Linnsus  distinguished  it  by  the  title  of  siren. 
■ 

*  The  characters  of  this  order  are  tbot  gireo  by  Linncot,  vis,  branctaie  and 
paUnonet  timul.  Pedet  brachiati,  nngaicalati.  The  generic  character  standi  tboti 
vix.  corpas  bipedum,  caadatniD,  oodam.    Pedes  brachiati,  uoguiculati. 


Digitized  by  VjOOQ IC 


6IRKN.  565 

This  curfouB  animal  was  firet  discovered  and  described  by  the  in* 
genious  Dr.  Garden,  who  resided  many  years  in  Carolina,  and  who 
paid  particular  attention  to  the  science  of  Natural  History,  which 
he  enriched  by  many  highly-interesting  observations.  Dr.  Garden 
communicated  specimens  of  the  sipen  to  Linnsus,  with  particulars 
relative  to  its  history  and  manners.  Linnaeus,  in  his  letter  to  Dr. 
Garden  on  this  subject,  declares,  that  nothing  bad  ever  exercised 
his  thoughts  so  much,  nor  was  there  any  thing  he  so  much  desired 
to  know,  as  the  real  nature  of  so  extraordinary  an  animal. 

The  celebrated  anatomist,  Camper,  seems  to  have  deceived  him* 
self  in  a  singular  manner,  in  his  examination  of  this  extraordinary 
animal,  asserting  that  it  was  destitute  of  lungs;  and,  in  conse- 
quence, considering  it  as  breathing  by  gills  alone,  in  the  manner 
of  fish,  regarded  it  as  a  species  of  muraena  siren.  The  opinion  of 
Camper,  however,  is  now  allowed  to  be  erroneous ;  and  the  siren  is 
unquestionably  most  allied  to  the  lizard  tribe ;  though  it  still  re- 
mains doubtful  whether  it  should  be  considered  as  a  larve,  or  as  an 
animal  in  its  perfect  or  ultimate  form. 

The  lightness  with  which  the  Count  de  Cepede  passes  over  this 
interesting  subject,  cannot  be  observed  without  surprise;  I  have 
surveyed,  says  he,  with  attention,  the  figure  of  this  animal  in  the 
Philosophical  Transactions,  as  well  as  its  description  by  Mr.  Ellis, 
and  have  not  a  moment's  hesitation  in  pronouncing  it  to  be  merely 
the  larve  of  a  lacerta. 

<<  Nous  avons  examine  avec  soin  la  figure  et  la  description  que 
M.  Ellis  ena  donnees  dans  les  Transactions  PbUosophiques  ;  &  nous 
n'avous  pas  doute  un  seul  moment  que  cet  animal,  bien  loin  de  cen- 
stituer  un  ordre  nouveau,  ne  fiit  une  larve.*' 

How  different  this  from  the  sober  investigation  and  philosophical 
doubts  of  the  great  Linnaeus,  as  well  as  from  the  patient  enquiries 
of  a  Hunter  and  a  Camper ! 

The  celebrated  Amphibiologist,  Schneider,  after  declaring  his  own 
opinion,  that  the  siren  is  really  no  other  than  the  larve  of  some  un- 
discovered lizard,  thus  expresses  his  sentiments  relative  to  the  Count 
de  Cepede's  decision  on  the  subject : 

"  Factum  igitur  casu  potius  puto,  ut  suspicio  Galli  de  Sirene  la- 
certina  Linnaei  proposita,  p.  61 1  *,  tam  bene  caderet,  nee  a  scopo 
veritatis  plane  aberraret  f.*' 

*  Hittoire  Natarelle  des  Quadraptdes  oripares. 
t  Scbncid.  Ampb.  fasc.  1,41. 
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It  remains  to  be  added,  that  the  siren,  if  thrown  on  the  ground 
with  any  degree  of  violence,  has  been  observed  to  break  in  two  of 
three  places ;  in  this  particular  resembling  the  anguis  frigalis,  or 
slow-worm.  It  is  also  proper  to  observe,  that  no  lizard,  of  which  it 
may  be  supposed  the  larve,  has  ever  yet  been  discovered  in  those 
parts  of  Carolina  where  it  is  most  frequent.  The  species  to  which 
it  seems  most  allied  is  the  lacerta  ieguixin  of  Linna&os,  which  is  a 
native  of  South  America. 

[Shav)>  Sckneidar.  Camper^  JBUs. 

SECTION   VIII. 

Rattle-Snake. 
Crotalas  horridas. — Linn. 

The  genus  crotalus,  or  rattle-snake,  affords  th^  most  signal  ex- 
amples of  the  powerfully  destructive  poison  with  which  some  of  the 
serpent  tribe  are  furnished ;  instances  having  frequently  occorred 
in  which  the  bite  of  these  snakes  has  proved  fatal  to  mankind  in 
the  space  of  even  a  very  few  minutes. 

Till  the  discovery  of  the  western  hemisphere,  the  knowledge  of 
these  serpents  was  concealed  from  the  rest  of  the  world,  and  phi- 
losophers then  first  beheld,  with  amazement,  a  reptile  ^  tiie  most 
fatal  nature,  furnished,  as  if  by  a  peculiar  institution  of  providence, 
with  an  instrument  capable,  in  general,  of  warning  mankind  nf  their 
danger  in  too  near  an  approach. 

Thje  different  species  of  rattle-snakes  seem  to  have  been  generdly 
confoimded  with  each  other;  and  even  Catesby,  who  travelled  m 
those  parts  of  North  America  where  it  is  found,  seems  to  have  been 
unacquainted  with  one  of  the  most  remarkable  species,  and  to  have 
particularly  described  the  banded  rattle-snake  only,  which  be  has 
also  figured  with  sufficient  clearness  to  prevent  its  being  confounded 
with  any  other  kind,  though  4K)t  with  that  minute  attention  to  all 
the  particulars  which  the  more  improved  state  of  Natural  History 
at  present  demands. 

This  species  is  found,  in  general,  frdm  three  to  four  or  five  feet 
in  length,  and  is  of  a  yellowish  brown  colour,  marked  throughout 
its  whole  length,  with  several  transverse  and  somewhat  irregular 
fasciae  of  deep  brown ;  and  from  the  head,  to  some  distance  down 
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the  neck,  run  two  or  three  Jongitudinal  stripes  of  the  same  cohmr ; 
the  head  b  )arge,  flat,  atid  corered  with  small  scales ;  the  rest  of  the 
upper  parts  with  moderately  large  oval  ones,  all  strongly  carinated 
or  furnished  with  a  prominent  line  down  the  middle:  the  under 
parts  are  of  a  dingy  yellowish  brown  colour,  marked  here  and  there 
with  numerous  dusky  variegations  and  freckles :  at  the  extremity  of 
the  tail  is  situated  the  rattle,  consisting  of  several  hard,  dry,  horny 
processes,  the  peculiar  structure  of  which  will  .he  more  amply  de* 
scribed  hereafter,  and  which,,  on  the  least  disturbance  or  irritation; 
is  elevated  and  shaken  in  such  a  manner  as  to  cause  a  strong  of 
brisk  rattling  sound 

"  The  largest  rattle-snake,'^  says  Catesby,  ^  which  I  ever  saw.  Was 
about  eight  feet  in  length,  and  weighing  between  eight  and  nine 
pounds.  This  monster  was  sliding  into  the  house  of  Colonel  Blake, 
of  Carolina,  and  ha4  certainly  taken  up  his  abode  there  undisturbed, 
had  not  the  domestic  animals  alarmed  the  family  with  their  repeated 
outcries :  the  hogs  *,  dogs,  and  poultry,  united  in  their  hatred  to 
him,  shewing  the  greatest  consternation,  by  erecting  their  bristles 
and  feathers,  smd  expressing  their  wrath  and  indignation,  sur- 
rounded him,  but  carefully  kept  their  distance;  while  he,  regard*^ 
less  of  their  threats,  glided  slowly  along.''  "  It  is  not  uncommon,'' 
adds  Mr.  Catesby,  *'  to  have  them  come  into  houses ;  a  very  extra* 
ordinary  instance  of  which  happened  to  myself  in  the  same  geqtle- 
mau's  house,  in  the  month  of  February,  1723 :  the  servant  in 
making  the  bed  in  a  ground  room,  (but  a  few  minutes  after  I  left  it) 
on  turning  down  the  slieets,  discovered  a  rattle-snake  coiled  between 
the  sheets  in  the  middle  of  the  bed."  «'  They  are  the  most  inactive 
and  slow*moving  snake,"  adds  this  author,  "  of  all  others,  and  are 
never  tlie  aggressors,  except  in  what  they  prey  upon ;  for  unless  they 
are  disturbed  they  will  not  bite>  and  when  provoked  they  give  warn- 
ing  by  shaking  their  rattles.  These  are  commonly  believed  to  be  the 
most  deadly  serpent  of  any  in  these  parts  of  America.  I  believe 
they  are  so,  as  being  generally  the  largest,  and  making  a  deeper 
wound,  and  injecting  a  greater  quantity  of  poison.  The  most  suc- 
cess&l  remedy  the  Indians  seem  to  have,  is  to  suck  the  wounds 
which  in  a  slight  bite  has  sometimes  a  good  efl^ct;  though  the  re-- 

•  Hogf,  however,  are,  in  general,  laid  to  be  to  little  afraid  of  the  rattle- 
MMke,  that  they  prey  on  it  oecationally  with  great  eagemaM ;  atuting  it  in  sacb  • 
manner  at  to  prevent  it  from  doing  them  any  ia^wjf  and  devouring  it. 
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^covered  person  sever  faib  of  having  annual  pains*  at  the  time  they 
were  bit.  They  have  likewise  some  roots  which  they  pretend  will 
efiect  a  cure^  particularly  a  kind  of  asarum,  commonly  called  heart- 
snake-root^  a  kind  of  chrysanthemum,  called  St.  Anthony's  cross, 
and  some  others :  but  that  which  they  rely  on  the  most,  and  which 
most  of  the  Virginian  and  Carolina  Indians  carry  dry  in  their  pock* 
ets,  is  a  small  tuberous  root,  which  they  procure  from  the  remote 
parts  of  the  country.  This  they  chew,  and  swallow  the  juice,  ap- 
plying some  to  the  wound.  Having,  by  travelling  much  with  the 
Indians,  had  frequent  opportunities  of  seeing  the  direful  efiects  of 
the  bites  of  these  snakes,  it  always  seemed  and  was  apparent  to  me, 
that. the  good  efiect  nsualiy  attributed  to  these  their  remedies,  is 
owing  more  to  the  force  of  nature,  or  the  slightness  of  the  bite  of  a 
small  snake  in  a  muscular  part,  &c.  The  person  thus  bitten  I  have 
known  to  survive  without  assistance  many  houri^  but  where  a  rat* 
tle-snake,  with  full  force  penetrates  his  deadly  fangs,  and  pricks  m 
vein  or  an  artery,  inevitable  death  ensues,  and  thai,  as  I  have  often 
seen>  in  less  than  two  minutes.  The  Indians  know  their  destiay 
the  mipute  they  are  bit,  and  when  they  perceive  it  mortal,  apply 
no  remedy,  concluding  all  efibrts  in  vain :  if  the  bite  happeneth  in 
a  fleshy  part,  they  immediately  cut  it,  to  stop  the  current  of  the 
poison. 

**  The  colour  of  the  bead  of  this  rattle-snake  is  brown,  the  eye 
red,  the  upper  part  of  the  body  of  a.  brownish  yellow,  transversely 
marked  with  irregular  broad  black  lists.  The  rattle  is  usually  of  a 
brown  colour,  composed  of  several  horny  membranous  cells,  of  an 
undulated  pyramidal  figure,  which  are  articulated  one  with  another, 
so  that  the  point  of  the  first  cell  reaches  as  far  as  the  basis  or  protu* 
beraut  ring  of  the  t)iird,  and  so  on ;  which  articulation  being  very 
loose,  gives  liberty  to  the  parts  of  the  cells  that  are  inclosed  within 
the  outward  rings,  to  strike  against  the  sides  of  them,  and  so  to  cause 
the  rattling  noise  which  is  heard  when  the  snake  shakes  its  tail. 

"  The  charming,  as  it  is  commonly  called,  or  attractive  power 
this  snake  is  said  to  have,  of  drawing  to  it  small  animals,  and  de- 
vouring them,  is  generally  believed  in  America ;  as  for  my  own  part 
I  never  saw  the  action,  but  a  great  many  from  whom  I  had  it  related, 
all  agree  in  the  manner  of  the  process  ;  which  is,  that  the  animals, 

*  Ibis  may  perhaps  be  considered  as  doobtfal,  or  may  depend  on  other  circOBk- 
fttanccs  than  the  bite  of  the  rattle-snake. 
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plHTticularly  birds  and  squirrds,  which  priociptlly  are  their  prey,) 
no  sooner  spy  the  snake,  than  they  skip  from  spray  to  spray,  hover- 
ing and  approaching  gradually  nearer  td  their  enemy,  regardless  of 
any  other  danger ;  but  with  distracted  gestures  and  outcries,  de- 
scend, though  from  the  top  of  the  loftiest  trees,  to  the  mouth  of  the 
snake,  who  openeth  his  jaws,  takes  them  in,  and  in  instant  swal- 
lows them/' 

On  this  subject  Dr«  Mead  ia  his  work  on  poisons,  expresses  him- 
self as  follows : 

**  With  respect  to  the  use  of  the  rattle,  a  f  ulgar  error  has  ob- 
tained, even  among  the  learned,  about  it.  It  b  commonly  said  that 
it  is  a  kind  contrivance  of  divine  Providence,  to  give  framing  to  pas- 
sengers by  the  noise  which  this  part  makes  when  the  creature  moves, 
to  keep  out  of  the  way  of  its^isthief.  Kow  this  is  a  mistake.  It 
is  beyond  all  dispute  that  wisdom  and  goodness  shine  forth  in  all  the 
works  of  tlie  creation;  but  the  contrivance  here  is  of  another  kind' 
than  is  imagined.  All  the  parts  of  animals  are  made  either  for  the 
preservation  of  the  individual,  or  for  the  propagation  of  its  species ; 
this  before  us  is  for  the  service  of  the  individual.  This  snake  lives 
chiefly  upon  squirreb  and  birds,  which  a  reptile  can  never  catch 
without  the  advantage  of  some  management  to  bring  them  within  its 
reach.  The  way  is  this.  The  sni^  creeps  to  the  foot  of  a  tree, 
and,  by  shaking  his  rattle,  awakens  the  little  creatures  which  are 
lodged  in  it.  They  are  so  frighted  at  the  sight  of  their  eneftiy,  who 
fixes  his  lively  piercing  eyes  upon  one  or  other  of  them,  that  they  haVe 
no  power  to  get  away,  but  leap  about,  from  bough  to  bough,  till  they 
are  quite  tired,  and  at  last,  falling  to  the  ground,  they  are  snapped 
into  his  mouth.  This  is  by  the  people  of  the  country  called  charm- 
ing the  squirrels  and  birds.'* 

Dr.  Barton,  professor  of  natural  history  in  the  University  of 
Pensylvania,  in  a  memoir  on  the  supposed  fascinating  power  of  the 
rattle-snake,  imagines  the  whole  to  be  no  more  than  the  fluttering 
of  old  birds  in  defence  of  their  young,  and  which  are  themselves 
occasionally  caught  by  the  rattle-snake,  in  consequence  of  too  near 
an  approach. 

"  Of  the  fascinating  power  of  the  rattle-snake,*'  says  Mr.  Pen- 
nant *,  ''  it  is  difficult  to  speak ;  authors  of  credit  describe  the 

•  Arct.  Zool.  »oppl.  88. 
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efl«cU.  Birds  bare  been  teen  to  drop  into  it*  Montb,  sqairrdi  de- 
scend from  tbeir  tree»,  and  leverets  rmi  into  its  jaws.  Terror  and 
amazemeot  seem  tolaj  hold  oo  tbese  little  animals;  they  make  vio- 
lent efibrts  lo  get  away,  still  keeping  their  eyes  fixed  on  tfaoKe  of  the 
snake;  at  lengthy  wearied  with  their  movemeats^  and  frightened 
out  of  all  capacity  of  knowing  th^  course  they  ought  to  take,  be* 
come,  at  length,  the  prey  of  the  expecting  devourer;  probably  in 
their  last  convulsive  motion.''  The  sane  author  observes,  that 
rattle-snakes,  in  general,  swarm  in  the  less  inhabited  parts  of  North 
America ;  but  are  now  almost  extirpated  in  the  more  popuk>us  parts. 
None  are  found  farther  north  than  the  mountains  near  Lake  Cbam- 
plain;  but  infest  South  America,  even  as  fSir  as  Braxil.  They  love 
woods  and  lofty  bills,  especially  where  the  strata  are  rocky  or  chalky ; 
'the  pass  near  Niagara  abounds  with  them*  Being  slow  of  raotioo, 
they  frequent  the  sides  of  rills,  lo  make  a  prey  of  frogs,  or  inch 
animab  as  resort  there  to  quench  their  thirst ;  are  generally  found 
during  summer  in  pairs ;  in  winter  collecting  in  multitudes^  and 
retiring  under  ground,  beyond  the  reach  of  frost ;  tesipled  by  the 
warmth  of  a  spring  day,  they  are  often  observed  to  creep  out  veak 
and  languid ;  a  person  basfseen  a  piece  of  ground  covered  with  them, 
and  killed  with  a  rod  between  sixty  and  seventy ;  tilt  overpowered 
with  the  stench  he  was  obliged  to  retire*. 

The  rattle-snake  is  a  viviparous  animal;  producing  its  young  in- 
the  month  of  June,  generally  about  twelve  in  number ;  and  which 
by  September  acquire  the  length  of  twelve  inches.  It  is  said  to 
practise  the  same  extraordinary  mode  of  preserving  its  young  from 
danger  which  is  attributed  to  the  viper  in  Europe,  viz.  of  receiving 
them  into  its  mouth  and  swallowing  them.  Of  this  we  have  the  at- 
testation of  M.  de  Beauvoisf,  who  declares  himself  an  eye-witne«s 
of  the  process.  This  gentleman  saw  a  large  rattle-^nake,  which  be 
happened  to  disturb  in  bis  walks,  and  which  immediately  coiled 
itself  up,  opened  its  jaws,  and  instantly  five  small  ones,  which  were 
lying  by  it,  rushed  into  iu  mouth.  The  author  retired  and  watched 
the  snake,  and  in  a  quarter  of  an  hour  saw  her  again  discharge  them. 
He  then  approached  it  a  second  time,  when  the  youn^  retired  into  its 
mouth  with  greater  celerity  than  beft>re,  and  the  snake  immediately 
moved  off  among  the  grass,  and  escaped.    This  happened  at  a  place 

•  Arct.  Zool.  rappl.  p,  as.  f  AnsriosD  Pbil.  Thuu.  rol.  tw. 
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called  Pine-Log>  where  M.  de  Beauvob  staid  aome  time  with  the 
Indiafis,  daring  an  illocM  with  which  he  was  seized.  M.  de  Beauf  oia 
adds,  that  in  winter  the  rattle-snake  retires  into  deep  mossy  loose 
soils  beneath  trees^  &c.  as  well  as  in  holes  under  ground. 

From  experiments  made  in  Carolina  by  Capuin  Hall,  and  related 
in  the  Philosophical  Transactions,  it  appears  that  a  rattle-snake  of 
about  four  feet  long,  being  fastened  to  a  stake  fixed  in  the  ground, 
bit  three  dogs,  the  first  of  which  died  in  less  than  a  quarter  of  a  mi- 
miie :  the  second,  which  was  bitten  a  short  time  afterwards,  in  about 
^  two  hours,  in  xonrukions ;  and  the  third,  which  was  bitten  about 
half  an  hour  afterwards,  shewed  the  visible  efiects  of  the  poison  io 
aboQt  three  hours,  and  died  likewise.  Four  days  after  thb,  another 
dog  was  bitten,  which  died  in  half  a  minute;  and  then  another, 
whnch  died  in  four  minutes.  A  cat  which  was  bitten  was  found 
dead  the  next  day.  Eight  days  after  this  a  frog  was  bitten,  which 
died  in  two  minutes,  and  a  chicken  of  three  months  old  in  three 
minutes.  The  experiments  banng  been  discontinued  some  time  for 
want  of  subjects,  a  common  black  snake  was  procured,  which  was 
heakhy  and  vigorous,  and  about  three  feet  long^.  It  was  brought  to 
the  rattle-snake,  when  they  bit  each  other,  the  black  snake  biting 
the  rattle-snake  so  as  to  make  it  bleed.  They  were  then  separated, 
and  in  less  than  eight  minutes  the  black  snake  died ;  while  the 
rattle-snake,  on  the  contrary,  shewed  nosigns  of  indisposition,  appear- 
ing as  well  as  before.  Lastly,  in  order  to  try  whether  the  rattle- 
snake could  poison  itself,  it  was  provoked  to  bite  itself.  The  experi- 
ment succeeded,  and  the  animal  expired  in  less  than  twelve  mi- 
nutes. 

According  to  experiments  made  by  Mr.  Vosmaer,  at  the  Hague, 
with  a  lively  young  rattle^snake,  which  he  received  from  Surinam, 
small  birds,  such  as  sparrows,  greenfinches,  &c.  died  sometimes  in 
four,  sometimes  in  ten,  and  sometimes  in  twenty  minutes  after  having 
been  bitten,  and  a  mouse  in  a  minute  and  a  half. 

The  anatomy  of  the  rattle-snake  is  described,  with  much  exact- 
ness, by  Dr.  Tyson,  in  the  Philosophical  Transactions.  From  this 
it  appears,  that  the  teeth  are  of  two  sorts,  viz.  the  smaller,  which  are 
seated  in  each  jaw,  and  serve  for  the  catching  and  retaining  of  food; 
and,  secondly,  the  fangs  or  poisonous  teeth,  which  kill  the  prey, 
and  are  placed  without  the  upper  jaw,  and  are  all  canini  or  appre- 
hensores ;  for  since  snakes  do  not  chew  or  bruise  their  food,  but 
swallow  it  whole,  they  have  no  need  of  molars  or  grinders. 
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Of  the  6m  8«rt  of  teeth  are  two  rows  on  each  side,  viz.  five  ro  a 
row,  the  ioward  less  than  the  outward,  there  Mng  twenty  in  all  In 
the  upper  jaw  there  are  only  sixteen,  viz.  five  on  each  aide,  placed 
backward,  and  six  before.  These  do  no  harm,  which  was  known  of 
old  to  mountebanks,  who,  to  give  proof  of  the  efficacy  of  their  an- 
tidotes, would  sufier  themselves  to  be  bitten  by  vip4|s,  but  first 
took  care  to  spoil  them  of  their  fangs. 

The  fangs  are  placed  without  the  upper  jaws,  towards  the  fore 
part  of  the  mouth,  not  fastened  to  the  maxillae,  as  the  other  teeth, 
but  the  two  outmost  and  largest  fangs  were  fixed  to  that  bone, 
which  may  be  thought  to  be  the  ear-bone;  the  other  fangs,  or 
smaller  ones,  seemed  not  fixed  to  any  bone,  but  rather  to  mulcles 
and  tendons.  The  fangs  were  not  to  be  perceived  on  first  opening 
the  mouth,  lying  couched  under  a  strong  membrane  or  sheath ;  bat 
so  as  to  make  a  large  rising  there  on  the  outside  of  the  smaller  teeth 
of  the  maxilla ;  but  at  pleasure,  when  alive,  the  animal  can  raise 
them  to  do  execution  with, .  as  a  cat  or  a  lion  does  its  claws.  These 
fangs  were  hooked  and  bent,  like  the  tusks  of  the  babyrousba,  but 
some  of  the  smaller  ones  were  bent  at  right  angles ;  on  each  side  we 
meet  with  about  six  or  seven  of  these.  In  all  these  teeth  was  a 
pretty  large  foramen  or  hole  towards  the  root  of  it,  and  towards  the 
point  was  a  plainly  visible  large  slit,  sloping  like  the  cut  of  a  pen; 
the  part  from  the  slit  being  perfectly  hollow;  and  on  pressing 
gently  with  the  finger  on  the  side  of  the  gum,  the  poison,  which 
was  of  a  yellowish  colour,  was  readily  perceived  to  issue  from  the 
hollow  of  the  tooth  through  the  slit. 

The  vertebras,  according  to  the  figure  of  the  body,  were  smallest 
towards  both  extremes,  and  largest  in  the  middle.  From  the  neck 
to  the  vent  there  were  as  many  vertebrae  as  scales  on  the  belly,  viz. 
168 ;  but  from  the  vent  to  the  setting  on  of  the  rattle  were  twenty 
nine  more  in  number  than  the  scales. 

The  rattle  is  well  described  by  Dr.  Grew,  who  observes  (bat  it 
conMsta  of  hollow,  hard,  dry,  and  semi-transparent  bones,  nearly  of 
the  san^  size  and  figure ;  resembling  in  some  degree  the  shape  of 
the  human  os  sacrum ;  fof  although  only  the  last  or  terminal  one 
seems  to  have  a  rigid  epiphysis  joined  to  it,  yet  have  every  one  of 
them  the  like ;  so  that  the  tip  of  every  uppermost  bone  runs  within 
two  of  the  bones  below  it;  by  which  artifice  they  have  not  only  a 
moveable  coherence,  but  also  make  a  more  multiplied  sound ;  each 
bone  hitting  against  two  others  at  the  same  time. 
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and  when  thus  gorged  with  their  prey,  become  almost  torpid  irlth 
repletion^  and  if  discovered  in  this  state,  may  without  much  diffi- 
culty be  destroyed  by  shool4ng  or  other  methods.  There  is  rea- 
son to  suppose,  that  these  gigantic  serpents  are  become  less  com- 
mon now  than  some  centuries  backwards ;  and  that  in  proportion  as 
cultivation  and  population  have  increased,  the  larger  species  of 
noxious  animals  have  been  expelled  from  the  haunts  of  mankind, 
and  driven  into  more  distant  and  uncultivated  tracts  :  they  are  still 
however,  occasionally  seen,  and  sometimes  approach  the  planta- 
tions and  gardens  of  the  districts  nearest  to  their  residence. 

Of  all  the  large  Bos  the  roost  conspicuous  is  the  Boa  Constric- 
tor, which  is  at  once  pre-eminent  from  superiority  of- size  and 
beauty  of  colours :  in  this  respect  indeed  it  appears  to  be  sulked 
to  considerable  variation  from  age,  sex,  and  climate,  but  may  be 
distinguished  iii  every  state  from  the  rest  of  its  tribe  by  the  pecu- 
liar pattern  or  disposition  of  its  variegations.  The  ground-colour 
of  the  whole  animal,  in  the  younger  specimens,  is  a  yellowish  grey, 
and  sometimes  even  a  bright  yellow,  on  which  is  disposed  along  the 
whole  length  of  the  back  a  series  of  large,  chain-like,  reddish- 
brown,  and  sometimes  perfectly  red  variegations,  leaving  large 
open  spaces  of  the  ground  colour  at  regular  intervals :  the  largest 
or  principal  marks  composing  the  chain*like  pattern  above-men- 
tioned are  of  a  squarish  form,  accompanied  on  their  exterior  sides 
by  large  triangular  spots,  with  their  points  directed  downwards ; 

Pestiferos  ardent  facit  Africa,  docitis  altum 
Aera  cam  pennit,  armeotaqae  tota  secati 
Rnrnpitit  iDgeotet  amplexi  rerbere  tanrot. 
Nee  totas  tpatio  est  Elepbat ;  daHt  onnia  kto  ; 
Nee  Tobifl  opm  est  ad  oosta  AUa  veoaao." 

Te  too,  in  other  dimes  who  barmlets  rove 
In  gilded  scales,  the  gaardians  of  the  grove. 
Id  horrid  Afric's  pestilential  air 
Aeqoif*  new  nataies  from  the  baiHiog  glara ; 
Bide  thro'  the  blase  of  noon  oo  sable  wing, 
Qaick  on  th'  affrighted  herds  with  forj  spring ; 
And  gathering  all  yonr  folds  in  writhings  dire. 
Bid  the  huge  ox  beneath  jonr  crash  expire  ; 
Th*  enormoni  elephant  by  force  can  slay, 
And  need  no  poison  to  secure  yoor  prey. 
The  tale  of  Laocoon,  in  Virgil,  might  be  also  addaoed  at  an  example  of  thii 
particnlar. 


Digitized  by  VjOOQ IC 


GRRAT   BOA.  575 

between  these  kirf;cr  narks  are  disposed  many  smaller  ones  of  un- 
oerUin  forms,  and  more  or  less  namerous  in  diftrent  parts ;  the 
ground-colour  itself  is  also  scattered  over  by  a  great  many  small 
specks,  of  the  same  colour  with  the  variegations;  the  exterior 
edges  of  all  the  larger  spots  and  markings  are  commonly  bhckisb, 
or  of  a  much  deeper  cast  than  the  middle  part,  and  the  ground 
colour  immediately  accompanying  the  outward  edges  of  the  spots 
is,  on  the  contrary,  lighter  than  on  other  parts,  or  even  whitish, 
thus  constituting  a  general  richness  of  pattern,  of  which  nothing 
but  an  actual  view  of  a  higUy-coloured  specimen  of  the  animal 
itself  can  convey  a  complete  idea.  In  larger  specimens,  the  yellow 
tinge  is  often  lost  in  an  uniform  grey  cast,  and  the  red  tinge  of  the 
%'mriegations  sinks  into  a  deep  cbesMit ;  and  in  some  the  general 
regularity  of  the  pattern  before  described  is  disturbed  by  a  kind  o{ 
confluent  appearance ;  the  head  is  always  marked  above  by  a  large 
longitudinal  dark  band,  and  by  a  narrower  lateral '  band  passing 
across  the  eyes  towards  the  neck. 

The  boa  constrictor  is  a  native  of  Africa,  India,  the  larger 
Indian  islands,  and  South  America,  where  it  chiefly  resides  in  the 
Inost  retired  situations  in  woody  and  marshy  regions. 

It  was,  in  all  probability,  an  enormous  specimen  of  this  very 
aerpent  that  once  diflused  s6  violent  a  terror  amongst  the  most 
valiant  of  mankind,  and  threw  a  whole  Roman  army  into  dismay. 
Historians  relate  this  surprising  event  in  terms  of  considerable 
luxuriance.  Valerius  Maximus  thus  mentions  it  from  Livy,  id  one 
of  the  lost  books  of  whose  history  it  was  related  more  at  large. 

"  And  since  we  are  on  the  subject  of  uncommon  phenomena, 
we  may  here  mention  the  serpent  so  eloquently  and  accin'ately  re« 
corded  by  Livy ;  who  says,  that  near  the  river  Bagrada,  in  Africa, 
a  snake  was  seen  of  so  enormous  a  magnitude  as  to  prevent  the 
army  of  Attilus  Regulus  from  the  use  of  the  river ;  and  after 
snatching  up  several  soldiers  with  his  enormous  mouth,  and  de* 
vouring  them,  and  killing  several  more  by  strikmg  and  squeezing 
them  with  the  spires  of  iu  tail,  was  at  length  destroyed  by  assailing 
it  with  all  the  force  of  military  engines  and  showers  of  stones,  after 
it  had  withstood  the  attack  of  their  spears  and  darts:  that  it  was 
regarded  by  the  whole  army  as  a  more  formidable  enemy  than  even 
Carthage  itself;  and  that  the  whole  adjacent  region  being  tainted 
with  the  pestilential  effluvia  proceeding  from  its  remains,  and  the 


Digitized  by  VjOOQ IC 


576  AMPHIBIALS. 

waters  with  iu  blood,  the  Roman  army  was  obKged  to  remove  iu 
station :  be  abo  adds,  that  the  skin  of  the  monster,  measuring  190 
feet  in  length,  was  sent  to  Rome  as  a  trophy." 

The  learned  Friensbemius,  in  bis  Supplementa  Liviana,  has  at- 
tempted a  more  ample  and  circumstantial  narrative  of  the  same 
event,  and  it  cannot  be  unacceptable  to  the  reader  to  receive  a 
quotation  from  an  author  who  has  so  happily  imitated  the  manner 
of  the  great  historian. 

*'  In  the  meantime   Regulus,  every  where  victorious,   led  his 
army  into  a  region  watered  by  the  river  Bragrada,  near  which  an 
unlooked-for  misfortune  awaited  them,  and  at  once  affected  the 
Roman  camp  with  considerable  loss,  and  with  apprehension  still 
more  terrible ;  for  a  serpent  of  prodigious  sixe  attacked   the  sol- 
diers who  were  sent  for  water,  and  while  they  were  overwhelmed 
with  terror,  and  unequal  to   the  conflict,  cngolphed  several   of 
tbem  in  its  enormous  mouth,  and  killed  others  by  writhing  round 
them  with  iU  spires,  and  bruising  them  with  the  strokes  of  iU  Uil: 
and  some  were  even  destroyed  by  the  pestilential  effluvia  proceed- 
ing from  ita  breath :  it  caused  so  much  trouble  to  Regolus,  that 
he  found  it  necesary  to  contest  the  possession  of  the  river  with  ft 
by  employing  the  whole  force  of  his  army,  during  which  a  consi- 
derable number   of  soldiers   were  lost,  while  the  serpent  could 
neither  be  vanquished  nor  wounded;    the  strong  armour  of  its 
scales  easily  repelling  the  force  of  all  the  weapons  thai  were  di- 
rected against  it ;  upon  which  recourse  was  had  to  battering  en- 
gines, with  which  the  animal  was  attacked  in  the  manner  of  a  for- 
tifi^  tower^  and  was  thus  at  length  overpowered.    Several  dif- 
charges  were  made  against  it  without  success,  till  its  back  being 
broken  by  an  immense  stone,  the  formidable  monster  began  to^ 
lose  its  powers^  and  was  yet  with  difficulty  destroyed ;  after  hav- 
ing difl^sed  such  a  horror  among  the  army,  that  they  confessed 
they  wouU  rather  attack  Carthage  itself  than  such  another  mon- 
ster :  iM)r  could  the  camp  continue  any  longer  in  the  same  station, 
but  was  obliged  to  fly ;  the  water,  and  the  whole  adjacent  region, 
being  tainted  with  the  pestiferous  effluvia.    A  most  mortifying  hu- 
miliation to  human  pride.     Here,  at  least,  was  an  instance  of  a 
whole  Roman  army,  under  the  command  of  R^egulus,  and  univer- 
sally victorious  both  by  sea  and  land,  opposed  by  a  single  soake> 
which  conflicted  with  it  when  living,  and  even  when  dead  obliged 
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It  to  depart.  The  procontul,  Uierefore,  tbougbt  it  no  dimtnotioQ 
to  bis  dignity  to  nend  the  spoils  of  such  an  enemy  to  Rome,  and  to 
confess  at  once  the  greatness  of  his  victory,  and  his  terror  by  this 
public  memorial :  for  be  caused  the  skin  of  the  snake  to  be  taken 
cff,  and  sent  to  the  city,  which  is  said  to  have  measured  190  feet : 
it  was  suspended  in  a  temple,  and  remained  till  the  time  of  the 
Numantine  war/' 

[Ln  Ctpede,  Fricmheim*  Shaw* 

8BCTION  X. 

Cerasics,  or  Homed  Snake. 
Coluber  osiMtet^— Luw. 

Trb  cerastes  ot  horned  viper,  which  commonly  grows  to  the 
length  of  about  a  foot  or  fifteen  inches,  and  sometimes  to  a  larger 
size*,  is  distinguished  by  a  pair  of  horns  or  curved  processes,  si- 
tuated above  the  eyes,  and  pointing  forwards :  these  horns  have 
nothing  analogous  in  their  structure  to  the  horns  of  quadrupeds, 
and  are  by  no  means  to  be  considered  in  the  light  of  either  o£R:n- 
sive  or  defensive  weapons :  they  increase,  however,  the  natural  an- 
tipathy so  generally  felt  against  the  serpent  tribe,  and  give  the  ani- 
mal a  more  than  ordinary  appearance  of  malignity.  The  cerastes 
is  a  native  of  many  parts  of  Africa,  and.  is  principally  found  in 
sandy  deserts  and  dry  places.  Its  usual  colour  is  a  pale  yellowish 
or  reddish  brown,  with  a  few  rather  large,  distant,  round,  or 
transversely  oblong  spots  of  a  deeper  colour  dispersed  along  the 
upper  parts  of  the  body,  the  belly  or  under  part  being  of  a  pale 
lead  colour.  In  Syria  and  Arabia  the  cerastes  is  particularly  fre- 
quent, and  is  also  found  in  many  parU  of  Egypt,  &c.  It  bears  a 
very  great  aflSnity  to  the  common  viper,  and  its  bile  is  perhaps  still 
more  to  be  dreaded,  since  exclusive  of  the  general  danger  of  tread- 
ing accidentally  on  this  reptile,  and  thus  irritating  it  unawares,  it 
is  said  to  possess  a  propensity  of  springing  with  great  suddenness 
to  a  considerable  distance,  and  assailing  without  provocation  those 
who  happen  to  approach  it 

The  general  history  and  manners  of  this  serpent  are  amply  de* 
■  •  ■  ■  ■  ■  ■  ■        , .  .  ■ 

*  Tbe  •pvcimcnt  dttcribcd  bj  Cepede  neatared  more  tbao  two  feet,  as  does  alto 
that  in  tbe  British  MustuBu 
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tailed  by  Mr.  Bruee^  who,  in  the  coune  oC  his  travels,  kad  fre- 
quent opportuoities  of  conteaiplatiDg  it  in  its  native  regions. 

'«Tbe  cerotfteB/'  u^yi  Mr.  Bruce,  ^<  tnbabiu  tbe  greatesi  part 
of  tbe  Eastern  Continent,  especially  tbe  desert  sandy  part  of  it. 
It  abounds  in  the  three  Arabias,  and.  in  Africa.  I  never  saw  so 
many  of  tbem  as  in  tbe  Cyrenaicmn,  where  the  Jerboa  is  frequent 
in  proportion*  He  is  a  great  lover  of  heat ;  for  though  tbe  son 
was  burning  hoi  all  day,  when  we  made  a  fire  at  night,  by  digging 
a  bole,  and  burning  wood  to  charcoal  in  it,  for  dressing  our  vic- 
tuals, it  was  seldom  we  had  fewer  than  half  a  dozen  of  these  vi- 
pers, who  burnt  themselves  to  death  by  approaching  the  embers. 
The  general  size  of  tbe  cerastes,  from  the  extremity  of  its  snout 
to  the  end  of  the  tail,  is  from  tbirteen  to  fourteen  inches ;  its  head 
is  triangular,  very  flat,  but  higher  near  where  it  joins  the  neck 
than  towards  the  nose  t  the  length  of  its  head,  from  the  poiut  of 
tbe  nose  to  joining  of  the  neck,  is  ten-twelfths  of  an  iticb,  and  the 
breadth  nine-twelfths:  between  its  horns  is  three-twelfths:  the 
opening  of  its  mouth,  or  rictus  oris,  is  eigbt-twelflhs :  its  bprns  in 
length  tbree-twelfUis :  its  large  canine  teeth  something  more  than 
three-twelfths  and  a  half:  its  neck,  at  the.  joining  of  the  head,  four- 
twelfths:  tbe  body,  where  thickest,  ten-twelfths:  its  tail,  at  the 
joining  of  tbe  body,  two-twelfths  and  a  half:  the  tip  of  the  tail 
one-twelfth :  the  length  of  the  tail  one  inch  and  three-twelfths : 
the  aperture  of  the  eye  two-twelfths,  but  this  varies,  apparently 
according  to  the  impression  of  light.  The  cerastes  has  sixteen 
small,  immoveable  teeth,  hollow,  crooked,  inwards,  and  of  a  re- 
markably fine  polish,  white  in  colour,  inclining  to  blueish;  near 
one-fourth  of  tbe  bottom  is  strongly  fixed  in  the  upper  jaw,  and 
fokls  back  like  A  clasp  knife,  the  point  inclining  inwards,  and  the 
greatest  part  of  the  tooth  is  covered  with  a  green,  soft  membrane, 
not  drawn  tight,  but  as  it  were  wrinkled  over  it;  immediately 
above  this  is  a  slit  along  the  back  of  the  tooth,  which  ends  nearly 
in  tbe  middle  of  it^  where  the  tooth  curves  inwardly.  From  this 
aperture  I  apprehend  that  it  sheds  its  poison,  not  from  tbe  point, 
where,  with  tbe  best  glasses,  I  could  never  perceive  an  aperture, 
so  that  the  tooth  is  not  a  tube,  but  hollow  only  half  way ;  the  point 
being  for  making  the  incision,  and  by  its  pressure  occasioning  the 
venom  in  the  bag  at  the  bottom  of  the  fang,  to  rise  in  the  tooth, 
and  spill  itself  through  the  slit  into  the  wound.  JBy  this  flat  posi- 
tion of  the  tooth  along  tbe  jaw,  and  its  being  defended  bjr  the  mem- 
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brane,  it  eats  in  perfect  safety ;  for  the  tooth  cannot  press  the  bag 
of  poison  at  the  root  while  it  lies  in  this  position,  nor  can  it  rise  in 
the  tube  to  spill  itself,  nor  can  the  tooth  make  any  wound,  so  as 
toreceire  it;  but  the  animal  is  supposed  to  eat  but  seldom,  or 
only  wheh  it  is  with  young.  This  viper  has  only  one  row  of  teeth  ; 
none  but  the  canine  are  noxious.  The  poison  is  very  copious  for 
so  small  a  creature ;  it  is  fnlly  as  large  as  a  drop  of  laudanum  drop! 
firom  a  phial  by  a  careful  hand.  Viewed  through  a  glass,  it  appears 
not  perfectly  transparent  or  pellucid.  I  should  imagine  it  hath 
other  reservoirs  than  the  bag  under  the  tooth,  for  I  compelled  it 
to  scratch  eighteen  pigeons  upon  the  thigh  as  quickly  as  possible, 
and  they  att died  nearly  in  the  same  interval  of  time;  but  I  con* 
fess  the  danger  attending  the  dissection  of  the  head  of  this  creature 
iiMHie  me  so  cautious,  that  any  observation  I  shoukl  make  upon 
these  parts  wouki  be  less  to  be  depended  upon. 

"  People  hare  doubted  whether  or  not  this  yellow  liquor  is  the 
poison,  and  the  reason  has  been,  that  animals  who  had  tasted  it, 
did  not  die  as  when  bitten,  but  this  reason  does  not  hold  good  in 
modem  physics.  We  know  why  the  saliva  of  a  mad  dog  h»  been 
given  to  animals,  and  has  not  affected  them ;  and  a  German  phy- 
sician iras  bold  enough  to  distil  the  pus  or  putrid  matter  flowing 
from  tbe  tiker  of  a  person  infected  by  the  plague,  and  taste  it  af- 
terwards; without  bad  consequences ;  so  that  it  is  clear  the  poison 
haano  activity  till  through  some  sore  or  wound  it  is  admitted  into 
the  circulatioo.  Again,  the  tooth  itself,  divested  of  that  poison, 
has  aa  Hide  efl^ct.  The  viper  deprived  of  his  canine  teeth,  an 
operation  very  easily  peHbrmed,  bites,  without  any  fatal  conse- 
quenoe,  with  the  others ;  and  many  instances  there  have  been  of  mad 
dogs  having  bit  people  ck>thed  in  coarse  woollen  stuff,  which  had 
so  far  cleaned  the  teeth  of  the  saliva  in  passing  through  it,  as  not 
to  have  left  the  smallest  inflammatiott  after  the  wound. 

**  The  cerastes  is  mentioned  by  name  in  Lncan,  and  without 
warranting  tbe  separate  existence  of  any  of  the  rest,  I  can  see 
several  that  are  but  the  cerastes  under  another  term :  the  theba* 
Bua  ophites,  the  ammodytes^  the  torrida  dipsas,  and  the  prester, 
all  of  them  are  but  this  viper,  described  from  the  form  of  its  parts 
or  colours*.  Cato  must  have  been  marching  in  the  night  wheniw 
met  this  army  of  serpents:  the  cerastes  hides  itself  all  day  in  holes 
in  the  sand,  where  it  lives  in  contiguous  and  similar  bouses  to  those 
•  Luc.  lib.  9. 
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of  the  jerboa ;  ftiid  I  have  already  said,  that  I  never  but  once  fbuDdl 
any  animal  in  the  viper's  belly,  but  one  jerboa  ki  a  gravid  female 
cerastes. 

**  I  kept  two  of  these  last  mentioned  creatures  in  a  glass  jar, 
such  as  is  used  for  keeping  sweetmeats  in,  for  two  years,  without 
having  given  them  any  food ;  they  did  not  sleep,  that  I  observed* 
in  winter,  but  cast  their  skins  the  last  days  of  April.  The  ce"* 
rastes  moves  with  great  rapidity,  and  in  all  directions,  forward, 
backward,  and  sideways.  When  he  inclines  to  surprise  any  one, 
who  b  too  far  from  him,  he  creeps  with  his  side  towards  the  person, 
and  his  head  averted,  till  judging  his  distance,  he  turns  round, 
springs  upon  him,  and  fastens  upon  the  part  next  to  him  ;  for  it  is 
not  true  what  is  said,  that  the  cerastes  does  u<^  teap  or  npnog.  I 
saw  one  of  them  at  Cairo,  in  the  house  of  Jdlian  and  Rosa,  crawl 
up  the  side  of  a  box,  in  which  there  werfc  many,  and  there  lie  atiU 
as  if  hiding  himself,  till  one  of  the  people  who  brought  them  to  va, 
came  near  hin,  ^nd  though  in  a  very  disadvantageous  posture, 
sticking,  as  it  were,  perpendicular  to  the  side  of  the  box,  he  leaped 
near  tlie  distance  of  three  feet,  and  fastened  between  the  man's 
fore*finger  and  thumb,  so  as  to  bring  the  blood.  The  fellow 
shewed^no  sign  of  either  pain  or  fear,  and  we  kept  him  with  ut 
full  four  hours,  without  his  applying  any  sort  of  remedy,  or  his 
seeming  inclined  so  to  do.  To  make  myself  assured  that  the  ani* 
mal  was  in  its  perfect  state,  I  made  the  man  hold  him  by  the  neck, 
so  as  to  force  him  to  open  his  mouth,  and  lacerate  the  thigh  of  a 
pelican,  a  bird  I  had  tamed,  as  big  as  a  swan.  The  bird  died  in 
about  thirteen  minutes,  though  it  was  apparently  afiected  in  fifty 
seconds ;  and  we  cannot  think  this  was  a  fair  trial,  because,  a  very 
few  minutes  before  it  had  bit  the  man,  and  so  discharged  part  of 
its  virus ;  and  it  was  made  to  scratch  the  pelican  by  force,  without 
any  irritation  or  action  of  its  own. 

"  I  apprehend  this  to  be  the  aspic,  which  Cleopatra  empk>yed 
to  procure  her  death.  Alexandria,  plentifully  supplied  by  water> 
must  then  have  had  fruit  of  all  kinds  in  its  gardens :  the  basket  of 
figs  must  have  come  from  thence,  and  the  aspic  or  cerastes  thai  was 
hid  in  tbem,  from  the  adjoining  desert,  where  they  are  plenty  to 
this  day ;  for  to  the  westward  in  Egypt,  where  the  Nile  overftowi* 
there  is  no  sort  of  serpents  whatever  that  I  ever  saw ;  nor,  as  I 
have  before  said,  is  there  any  other  of  the  mortal  kind  that  I  know, 
in  those  parts  of  Africa  adjoining  to  Egypt,  excepting  the  ce- 
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raales.  It  should  teem  very  natural  for  aoy  one,  ^bo  from  mo- 
tivcA  of  distress,  has  resolved  to  put  a  period  to  his  existence, 
especially  women,  and  weak  persons,  unaccuj^toroed  to  handle 
furaw,  to  seek  the  gentlest  noethod  to  free  themselves  from  the 
load  of  life  now  become  insupportable.  This,  however,  has  nol^ 
always  been  the  case  with  the  ancients.  Arria,  Foetus's  wife, 
stabbed  herself  with  a  dagger,  to  set  her  husband  an  example  to 
die,  with  this  memorable  assurance,  after  giving  herself  the  blow, 
Patua,  U  is  noi  pav\ful  I  Portia,  the  wife  of  Brutus,  died  by 
the  barberpus,  and  not  obvious  way  of  perishing,  by  swallowing 
fire ;  the  violent  agitation  of  spirits  prevailing  over  the  momentary 
difierence  in  the  suffering.  It  is  not  to  be  doubted  but  that  a  wo- 
man, high-spirited  like  Cleopatra^  was  also  above  the  momentary 
difierences  io  feeUng ;  and  had  the  way  in  which  she  died  not  been 
ordinary  and  usual,  she  certainly  would  not  have  applied  herself  to 
the  invention  of  a  new  one*  We  are  therefore  to  look  upon  her 
dying  by  the  bite  of  the  cerastes,  as  only  following  the  manner  of 
death  which  she  had  seen  adopted  by  those  who  intended  to  die 
without  torrnent  Galep  speaking  of  the  aspic  in  the  great  city 
of  Alexandria,  says,  I  have  seen  how  speedily  they  (the  aspics) 
occasioned  death.  Whenever  any  person  is  condemned  to  die 
whom  they  wish  to  end  quickly  and  without  torment,  they  put  the 
viper  to  his  breast,  and  suffering  him  there  to  creep  a  little,  the 
man  is  presently  killed.  Pausanias  speaks  of  particular  serpents 
that  were  to  be  found  in  Arabia,  among  the  balsam -trees,'  several 
of  which  I  procured,  both  alive  and  dead,  when  I  brought  the  tree 
fVom  Beder  unein ;  bnt  they  were  still  the  same  species  of  ser- 
pent^ only  some  from  sex,  and  some  from  want  of  age,  had  not  the 
horns,  though  in  every  other  respect  they  could  not  be  mistaken. 
Ibn  Sina,  called  by  the  Europeans  Avicenna,  has  described  thia 
animal  very  exactly.  He  says  it  is  frequent  in  Schem  (that  is,  the 
country  about  the  south  of  Damascus,)  and  also  in  Egypt ;  and 
he  makes  a  very  good  observation  on  their  manners ;  that  they  do 
not  go  or  walk  straight,  but  by  contracting  themselves ;  but  in  the 
latter  part  of  his  description  he  seems  not  to  have  known  the  serpent 
he  is  speaking  of,  because  he  says  its  bite  is  cured  in  the  same  man- 
ner as  that  of  the  viper  and  cerastes,  by  which  it  is  implied  that 
the  animal  he  was  describing  was  not  a  cerastes,  and  the  cerastes  is 
not  a  viper,  both  of  which  assertions  are  false. 
^'  A  long  dissertation,'*  adds  Mr.  Bruce,   "  would  remain  on 
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the  iDcantation  of  serpents^  Thete  is  no^dof»bi  of  its  reality  :  tbe 
icriplures  are  fall  of  it ;  all  that  have  been  id  Egypt  have  seen  aa 
many  different  inataiices  a»  they  ehose.  Some  have  doubted  that 
it  was  a  trick,  and  that  the  animals  so  handled,  had  been  first  traised, 
and  then  disarmed  of  their  power  of  hurting;  and,  fond  of  the  dis- 
covery, they  have  rested  themselves  upon  it,  without  expert ment,  in 
the  face  of  all  antiquity.  But  I  will  not  hesitate  to  aver,  that  I  have 
seen  at  Cairo  (and  this  may  be  seen  daily,  without  trouble  or  expenae,) 
a  man  who  came  from  above  the  caUcombs,  where  the  pits  of  the 
mummy  birds  are  kept,  who  has  taken  a  cerastes  with  his  naked 
hand,  from  a  number  of  others  lying  at  the  bottom  of  the  tub,  has 
put  it  upon  his  bare  head,  covered  it  with  the  common  red  cap  he 
wears,  then  taken  it  out,  put  it  in  his  breast,  and  tied  it  about  his 
neck  like  a  necklace ;  after  whidh  it  has  been  applied  to  a  ben,  and 
bit  it,  which  has  died  in  a  few  minutes ;  and,  to  complete  the  experi- 
ment, the  roan  has  taken  it  by  the  neck,  and  beginniag  at  the  tail, 
has  ate  it,  as  one  would  do  a  carrot  or  n  stock  of  celery,  without  any 
seeming  repugnance. 

^'  We  know  from  history,  that  where  any  country  has  been  re- 
markably infested  with  serpents,  there  the  people  have  been  screened 
by  this  secret.  The  Psylli  and  Marmarides  of  old  were  defended 
in  this  manner. 

Ad  (|W)rani  cantut  mite*  jacuere  Orosta  *. 

^t7.  Jiai.  Kb.  a. 

'*  To  leftve  ancient  histjkry,  I  can  myaelf  avouch^  }hat  aU  the 
bbok  people  in  the  kingdom  of  Sennaar,  whether  Funge  or  Nuba, 
are  perfectly  armed  against  the  bite  of  either  scorpion  or  viper. 
They  take  the  cerastes  in  their  hands  at  all  times,  put  them  in  their 
bosoms,  and  throw  them  at  one  another  as  children  do  apples  or 
balls,  without  having  irritated  them  by  this  usi^e  so  much  as  t» 
bite.  The  Arabs  have  not  ^his  secret  naturally,  but  from  their  in- 
fancy they  acquire  an  exemption  from  the  mortal  consequence* 
attending  the  bite  of  these  animaU,  by  chewing  a  certain  root,  and 
washing  themselves  fit  is  not  anointing)  with  an  infuaian  of  certain 
plants  in  water.  One  day,  when  I  was  sitting  with  the  brother  of 
Shekh  Adehn,  prime  minister  of  Sennaar,  a  slave  of  his  brought  a 
cerastes,  wbieh  he  had  just  taken  out  of  a  hole,  and  was  using  with 
every  sort  of  familiarity.    I  told  him  jny  suspicion  that  t^  teeth 

*  Tiune  at  whose  spell  the  charoi'd  ceraaCcs  la^. 
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had  been  drawn,  bat  he  assured  ine  they  were  not,  as  did  his  master 
Kitton,  who  took  it  from  him,  wound  it  round  bis  arm,  and  at  my 
desire  ordered  the  servant  to  carry  it  home  with  qae.  I  took  a 
chicken  by  the  neck,  and  made  it  flutter  before  him  ;  his  seeming 
indiflerence  left  him,  and  he  bit  it  with  great  signs  of  anger ;  the 
chicken  almost  died  immediately*;  I  say  his  seeming'indifierence, 
for  I  constantly  observed,  that,  ho^^ever  Uvely  the  viper  was  before, 
yet  upon  being  seized  by  any  of  these  barbarians,  he  seemed  as  if 
taken  with  sickness^  and  feebleness,  frequently  shut  his  eyes,  and 
never  turned  his  mouth  towards  the  arm  of  the  person  that  held  him. 
I  asked  |Citton  how  they  came  to  be  exempted  from  this  mischief  ? 
He  said  they  were  bom  so,  and  so  said  the  grave  and  respectable 
men  among  them.  Many  of  the  lighter  and  lower  sort  talked  of 
enchantEoents  by  words  and  by  writing,  but  they  all  knew  how  to 
prepare  any  person  by  medicines,  which  were  decoctions  of  herbs 
and  roots.  I  have  seen  many  thus  armed  for  a  seasod,  do  pretty 
much  the  same  feats  as  those  who  possessed  the  exemption  naturally ; 
the  drugs  were  given  me,  and  I  several  times  armed  myself,  as  I 
thought,  resolved  to  try  the  experiment;  but  my  heart  alway« 
failed  me^  when  I  came  to  the  trial ;  because  amongtbese  wretched 
people  it  was  a  pretenee  they  might  rery  probably  hav^  sheltaied 
themselves  under,  .that  I  was  a  Christian,  and  that  therefore  it  had 
no  effect  upon  me«  I  have  still  remaining  by  me«  small  quantity 
of  this  root,  but  never  had  an  opportunity  of  trying  the  experi* 
ment.*  .        i  ,   , 

The  cerastes  of\en  makes  its  appearaibe  among  the  numerous 
hieroglyphic  figures  on  the  various  remains  of  Egyptian  antiquity  | 
and  is  particularly  conspicuous  on  a  pair  of  large  siCulptured  stones 
brought  from  Alexandria,  and  preserved  in  the  British  Museum^ 
and  whicb,  probably,  made  a  part  of  the  cornice  of  some  magnifi-t. 
cent  temple. 

This  animal,  like  some  other  poisonous  serpents,  is  supposed  to 
be  viviparous. 

*  Might  not  tbit  have  happened  from  the  tooth  piercing  the  spinal  marrow  ; 
and  would  oot  the  tame  effect  have  happened,  had  the  chicken  been  pierced  with 
a  pin  ? 
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8B0T1ON  XI. 

Spectacle  or  Hooded  Snake. 
Coluber  Naj^ii^-Xiiar. 

Thb  cokiber  naja,  or  cobra  de  capello,  it  t  aaiivc  of  Indk, 
where  it  appears  to  be  one  of  t&e  most  commobj  u  4fell  as  Hnwt 
BOiious,  of  the  serpent  tribe;  very  frequently  proving  latal,  is 
the  space  of  a  few  minates,  to  those  who  unfortunalely  experience  its 
bite.  Its  remarkable  form  and  colours  are  such  as  to  diatifi- 
guisb  it  with  great  ease  from  almost  every  othe^  snake.  Its  gene> 
ral  length  seems  to  be  three  or  four  feet,  and  the  diameter  of  the 
body  about  an  inch  and  a  quarter:  the  bead  is  rather  smaH 
^n  large,  and  h  covered  on  the  fore  part  with  large  smooth 
scales;  resembling,  in  this  respect,  the  majority  of  innoxiows  set* 
pents  3  the  back  part,  sides,  and  neck,  with  smaller  ovate  scabs'; 
and  tne  remainder  of  the  animal,  on  the  upper  parts,  with  small> 
distinct,  cMongHiral  scales,  noi  ill  resembling  the  generd  form  of 
a  grain  of  rice.  At  a  small  distance  beyond  the  head  is  a  laieral- 
kwelling  or  dilatation  of  the  dcin,  whioh  is  continued  to  the  distance 
of  about  four  inches  downwards,  where  the  outline  gradually  sinks 
into  the  cylindric  form  of  the  rest  of  the  body.  This  part  is  ex- 
tensile,  at  tbc  pleasure  of  tlie  animal:  and  when  viewed  froao 
above,  while  in  its  moft  ext«oded  state,  is  of  a  somewhat  cordated 
form,  or  wider  at  the  upper  than  the  lower  part^  it  is  maiked 
above  by  a  rery  large  adi  conspicuous  patch  or  spot,  greatly  re- 
semUing  the  figure  of  a  pair  of  spectacles ;  the  mark  itself  being 
white  with  black  edges,  and  the  middle  of  each  of  the  rounded  parts 
black.  This  mark  is  more  or  less  distinct  in  diflferent  individuals^  and 
also  Taries  occasionally  in  size  and  tdfrm,  and  in  some  is  even  alto* 
gether  wanting.  The  usual  colour  of  the  animal  is  a  pale  femigi-^ 
nous  brown  above  |  t|ie  under  parts  being  of  a  blueish  white,  some- 
times dightly  tinged  with  pale  bfown,  or  yellow :  the  tail,  which  is 
of  pioderate  lepgth,  tapers  gradually,  and  terminates  in  a  slender, 
sbarp^pointed  extremity. 

This  formidable  reptile  has  obtained  its  Portuguese  title  of 
Cobra  de  Qxpello^  or  hooded  snake,  from  t\fe  appearance  which 
it  presents  when  viewed  in  front  in  an  irritated  state,  or  when 
preparhig  to  bite;  at  which  time  it  bends  the  head  rather  down- 
wards, and  seems  hoodedi  as  it  were^^  ii^  some  degree^  b^  tbe  et^ 


Dig^zed  by  VjOOQ IC 


Digitized  by  CjOOQ IC 


Digitized  by  VjOOQ IC 


VULTURE.  585 

padded  tkin  of  the  neck.  In  Tndia^  it  k  every  whert  exhibited  pub- 
licly as  a  show,  and  is,  of  course,  more  universally  known  in  that 
country  than  almost  any  other  of  the  race  of  reptiles.  It  is  carried 
about  in  a  covered  basket,  and  so  managod  by  its  proprietors  as  to 
assume,  when  exhibited,  a  kind  of  dancing  motion ;  raising  itself 
up  on  its  lower  part,  and  alternately  moving  its  head  and  body 
fVom  side  to  side  for  some  minutes  to  the  sound  of  some  musical 
inairument  which  is  played  during  the  time.  The  Indian  jugglers 
who  thus  exhibit  the  animal,  first  deprive  it  of  iu  fangs,  by  which 
means  they  are  secured  from  the  danger  of  the  bite. 

Dr.  Rossel,  id  his  account  of  experiments  made  in  India  with  this 
serpent,  observes,  that,  as  a  general  standard  for  a  comparison  of  the 
effect  of  its  bite  with  that  of  the  other  poisonous  serpents,  he  never 
knew  it  prove  mortal  to  a  dog  in  less  than  twenty-seven  minutes,  Uid 
m  chicken  in  less  than  half  a  minute.  Thus,  fatal  as  it  is,  its  poison 
seems  not  so  speedy  in  operation  as  that  of  the  rattle-snake,  whicti^ 
haa  been  known  to  kill  a  io^  in  the  space  of  two  minutes. 


CHAP  VI, 

BIEDS. 
Aftt^— Linn. 


SSCTION'   1. 

Condor  Gryphus. 
Vnltor^— Linn. 


X  HIS  is  a  bird  ot  prodig^s  size.  With  a  caruncle  on  the  crown  as 
long  as  the  head ;  throat  naked.  Inhabits  South  America ;  measures. 
With  the  wings  extended,  from  tip  to  tip,  not  less  than  from  twelve 
to  sixteen  feet ;  buiUs  under  the  protection  of  the  highest  rocks; 
lays, two  white  eggs.  It  b  a  bird  of  fearful  and  enormous  power,  but, 
happily  for  mankind,  in  every  country  extremely  rare.  Feuill^  has 
vrril  described  a  specimen  that  fell  a  prey  to  his  own  courage. 
'^  I  diacovered,'Vsays  be,  *'  in  the  valley  of  Ho,  io  Peru« «  condor 
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perched  ma  high  rock  before  mcj;  T  approacbed  witfam  uraaket 
fhoC,  and  fired ;  bat  as  n j  fnece  waa  ooly  loaded  widi  twanabot, 
the  lead  was  not  able  soffieientiy  to  pieree  the  bird's  ieathera*  I 
perceived^  however,  by  its  manner  of  flyinf^,  that  it  was  wounded ; 
as  it  rose  heavily,  and  with  a  good  deal  of  difficolty,  reached 
another  rook,  aboat  five  hundred  yards  distant,  upon  the  shore  ;  I 
therefore  loaded  again  with  a  ball,  and  bit  the  bird  under  the  throat, 
which  made  it  mine.  I  accordingly  ran  up  to  seiae  it;  but  eveo  in 
death  it  was  terrible,  and  defended  itself  on  iU  back,  with  iu  daws 
extended  against  me ;  so  that  I  scarce  knew  how  to  lay  hold  of  it. 
Had  it  not  been  morUlly  wounded,  I  should  bare  fbund  it  no  easy 
matter  to  take  it;  but  I  at  last  drag^  it  down  from  the  rock,  and, 
with  the  assistance  of  one  of  the  seamen,  carried  it  to  the  tent,  to 
make  a  eolonred  drawing. 

*'  The  wings  of  tAiis  bird,  which  I  measured  exactly,  were  ckven 
feet  four  inches,  from  one  extremity  to  the  other':  the  great  fea- 
thers, of  a  beautiful  shining  black,  were  two  feet  two  inches  k>ng- 
The  thickness  of  the  beak  was  proportionable  to  the  rest  of  the  body ; 
the  length  about  four  inches ;  the  point  hooked  downwards,  and 
white  at  its  extremity,  the  other  part  being  of  a  jet  black.  A  short 
down,  of  a  brown  colour,  covered  the  head ;  the  eyes  were  black, 
and  surrounded  with  i  circle  of  reddish  brown ;  the  feathers  on  the 
breast,  neck/  and  wings,  were  of  a  light  brown;  those  on  the 
back  rather  darker ;  its  thighs  were  covered  with  brown  feathers 
down  to  the  knee :  the  thigh  bone  was  ten  inches  long :  the  leg  five 
inches :  the  toes  were  three  before  and  one  behind :  the  latter  wu 
an  inch  and  a  half  long,  with  a  single  joint ;  and  the  claw  with 
which  it  was  armed  was  black,  and  three-quarters  of  an  inch ;  the 
other  claws  were  in  the  same  proportion ;  and  the  leg  and  toei 
covered  with  black  scales. 

**  These  birds  usually  frequent  the  mountains,  where  they  find 
their  prey.  They  never  descend  to  the  sea-shore,  but  in  the  ratay 
season,  sensible  of  cold,  they  repair  there  for  warmth.  Though 
these  mountains  are  situated  in  the  torrid  zone,  the  cold  is  often 
very  severe ;  for  throughooft  almost  the  whole  year,  they  are  co- 
vered with  snow ;  but  especially  during  the  winter,  when  it  is  in 
great  depth  upon  them.  The  knall  quantity  ofnourishment  which 
these  birds  find  on  the  sea-coast,  except  when  the  tempest  drives  in 
some  of  the  larger  fishes,  obliges  the  condor  to  remain  there  but  a 
short'  time.     He  usually  comes  to  the  coast  at  the  approach  of 
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evenirig,  retnMnt  there  all  ttight>  and  returns  agaia  in.the«i#rn- 

This  condor^  however,  seems  to  have  been  much  inferior  ia  size 
to  those  described  by  Acosta^  Garcillasso^  Demarchais,  and  some 
cthtT  travellers,  vvho  affif  m  they  have  seen  Ihem  eighteen  feet  from 
tip  to  tip  of  the  wmg ;  that  their  beaks  are  so  strong  and  sharp,  that 
they  can  easily  pierce  the  body  'S  a  cow ;  that  two  of  them  can  at- 
tack and  devour  one  entirely ;  that  they  sometimes  singly  oppose  a 
man*  The  Indians,  in  like  manner,  who  are  more  accustomed  to 
see  them,  declare,  that  they  can  carry  off  a  deer  or  a  calf  aa  easily 
»  an  eagle  docs  a  rabbit ;  that  their  bodies  are  as  large  at  a  sheep ; 
that  their  flesh  is  toughs  and  smells  like  carrion :  their  aigfat  piefc- 
iag,  and  their  looks  cruel.  The  Spaniards  themselves  seem  afraid 
of  their  depredations ;  and  are  not  without  instances  of  their  carry- 
ing  off  children  of  ten  or  twelve  years  old.  Their  flight  is  terrible ; 
and,  when  they  alight,  one  is  stunned  with  their  noise*  Condamine 
asserts,  that  he  has  oAen  seen  them  in  the  province  of  Quito,  anid 
on  the  borders  of  the  Maragnon,  swimming  over  a  flock  of  i»heep, 
some  of  which  they  would  have  carried  off,  had  they  not  been 
scared  by  the  shepherds.  It  is  reported  that  the  Indians  of  these 
countries  catch  them,  by  working  a  piece  of  viscous  clay  into  the 
form  of  a  child,  upon  which  they  dart  with  such  rapidity,  that 
their  claws  are  entangled,  so  as  to  prevent  their  escape..  De  Solis, 
alluding  to  this  bird,  says,  that  tliere  were  among  the  curiosities 
of  the  Emperor  of  Mexico,  birds  of  such  extraordinary  fierceness 
and  size,  as  to  appear  Bumsters ;  and  that  he  had  been  informed, 
that  each  of  them  could  devour  a  sheep  at  a  single  meal. 

After  reading  the  history  of  these  birds,  the  fiction  of  Virgil's  har- 
pies appears  less  extravagant,  or  rather  ieenis  to  sink  into  mere  nar- 
rative. Later  writers,  however,  have  greatly  softened  these  accounts, 
and  assure  us  that  the  countenance  of  the  condor  Is  not  so  terrible 
as  the  first  travellers  have  painted  it  i  and  that  their  nature  appears 
equally  narild  with  that  of  the  eagle,  or  the  vulture. 

Mr.  Ray,  and  almost  all  the  naturalists  after  him,  have  classed  the 
condor  in  the  genus  of  the  vultures,  on  Account  of  the  nakedness  of 
his  bead  and  neck.  His  dispositions,  however,  and  habits,  seem  as  , 
strongly  to  plead  his  affinity  to  the  eagles :  he  is  rapid,  fierce,  and 
coarageous,  and,  like  them,  lives  by  the  chase.  His  preferring  Kve 
prey  to  carrion,  his  activity,  and  every  habit,  seem  to  bring  him 
nearer  to  the  eagle  than  to  the  vulture  tribes. 
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H^wefer  this  may  be;  it  U  probable  this  extraordinary  bird  i» 
not  confined  solely  to  South  America.  Some  are  of  opinion,  that 
it  is  also  to  be  found  in  Afirica,  Asia,  and  even  in  some  parU  of 
Europe.  Garcilasio  imagines  it  to  be  the  same  bird  with  the  roc, 
so  famous  in  the  fables  of  the  Arabian  writers.  Probably  the  great 
bird  mentioned  in  the  voyages  to  the  South  Sea,  which  is  said  to  be 
nearly  as  large  as  an  ostrich,  is  the  same  with  the  condor.  The  bird 
of  prey,  in  the  neighbourhood  of  Tarnassar,  in  the  East  Indies,  and 
the  Tukure  of  Senegd,  which  carries  off  children,  are  of  the  same 
species  with  that  abovcf  described.  Several  authors  mention  a  simi- 
lar bird,  sometimes  seen  in  Russia,  Lapland,  and  Germany.  Bufibn 
mentions  a  large  bird  shot  in  France,  eighteen  feet  in  breadth, 
whi^h  he  supposes  to  be  the  condor,  not  only  on  account  of  its  sixe, 
but  of  its  pie^solour,  resembling  those  Inrds  ii^Peru.  This  natu- 
ralist deems  it  scarcely  probable,  that  a  bird  which  claims  the  first 
rank  in  this  class  of  beings,  should  Be  confined  to  a  ungle  district 
pf  the  earth. 

[Ray.  FtuUUe.  Humboldt,  Pantohgia. 


SECTION   II. 

Bulbuf,  or  Jocose  Shrike. 
Luiiot  joootoM— LiKic. 

This  bird  is  of  the  size  of  a  lark,  but  varying  in  difierent  indi- 
yiduals :  colour  above,  brown ;  beneath,  dull  white,  with  the  tent 
pale  crimson,  or  bright  rose-colour :  crown  of  the  head  Uack, 
with  a  rising,  finely-fibred  crest  in  the  middle :  from  the  comers  of 
the  bill  on  each  side,  a  black  stripe;  beneath  each  eye  a  small 
bright  crimson  spot,  and  across  the  breast  a  brown  bar.  Native 
of  China,  India,  Persia,  kc.  and  sometimes  called  by  the  name  of 
bulbul :  of  a  lively  disposition,  and  agreeable  manners.  In  has 
been  generally  considered  as  the  celebrated  bulbul,  6r  Persian 
nightrngale,  so  often  commemorated  in  the  works  of  Hafiz,  Sadi, 
and  other  Persian  poets.  This,  however,  seems  not  clearly  ascer- 
tained :  and  the  name  bulbul,  usually  translated  nightingale,  seems 
to  be  applied,  in  different  parts  of  India  and  Persia,  to  very  dif-* 
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ferent  birds.  What  appears  certain  of  die  present  species  Is^  that 
it  is  often  taught  to  fight  by  the  natives  of  Bengal ;  one  being  held 
up  opposite  to  another,  on  the  hand  of  a  roan,  to  whose  finger  the 
bird  is  fastened  by  a  string,  sufficiently  long  to  enable  it  to  fly  and 
peck  at  its  adversary.  It  Is  said  to  be  of  a  remarkably  docile  dis- 
position, and  is  sometimes  carried  by  the  young  Indians,  in  order 
Xo  execute  little  commissions  of  gallantry ;  and  at  a  signal  given  by 
the  lover^  will  seize  and  carry  ofl^  with  much  dexterity,  the  small 
gold  ornament  usually  worn  on  the  head  of  a  young  Indian  lady, 
and  convey  it  to  his  master.  It  will,  also,  with  admirable  celerity, 
follow  the  descent  of  a  ring  purposely  thrown  down  a  deep  well, 
catching  it  in  its  fall,  and  returning  it  to  its  owner.  The  Persian 
poets  represent  the  bulbul  as  enamoured  of  the  rose,  and  grieved, 
or  angry,  at  seeing  it  rudely  cropped.  Whatever  may  be  said  by 
poets,  and  unscientific  observers,  Mr.  Pennant  has  not  scrupled  to 
declare  his  opinion,  that  the  natural  note  of  this  bird  is  harsh  and 
unmelodious.  If  this  be  the  case,  the  music  of  the  bulbul  may  be 
considered  as  nearly  allied  to  the  celebrated  song  of  the  swan,  so 
often  recorded  in  the  flights  of  poetic  fiction. 

8  B  C  T  I  O  N     III. 

TcDcbiliit,!— LiNH. 

In  forming  this  minute  animal,  nature  appears  to  bave  been 
hesitating  whether  she  would  fobricate  a  bird  or  an  insect  They 
are  the  least  of  the  feathered  tribe;  they  feed,  like  insects,  on  the 
necUr  of  flowers,  particularly  those  with  long  tubes,  which  they 
extract,  like  bees,  while  on  the  wing,  fluttering  about  the  place, 
and  making  a  humming  noise :  the  legs  and  bill  are  very  weak  \ 
the  tail  feathers  are  ten. 

Of  all  animated  beings,  the  humming-bird  is  perhaps  the  most 
elegant  in  form,  and  brilliant  in  its  colours.  Activity/  rapiifity, 
and  richness  of  drapery,  sometimes  sparingly  bestowed  by  nature 
on  the  other  tenants  of  the  air,  she  has  heaped  upon  the  humming- 
bird without  measure.  The  emerald,  ruby,  and  topaz,  sparkle  on 
its  apparel,  which  is  never  soiled  by  the  dust,  for  in  its  aerial 
life  it  scarcely  ever  descends  so  low  as  to  touch  the  grass.    It  flies 
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{rem  Bomtr  to  flower,  cxtntcling  their  quintesieoce  alone;  and 
fiever  quks  a  cHmate  where  perpetual  spring  renews  without  ceas- 
iog  the  deliciou«  luxuries  on  which  it  banquets.  It  is  seldoai  that 
the humtntng^btrd  retires  from  the  intratropical  regions;  appearing 
suecetsifdy  t«  advance  and  recedie  with  the  sun  on  either  side  of 
the  line,  in*  pursuit  of  an  uninterrupted  summer. 

The  Indians,  struck  with  the  lustre  and  fire  of  its  plumage^ 
call  it  the  san-beam ;  and  the  Spaniards  tomino,  from  its  minute 
weight  The  tongue  resembles  the  section  of  a  silken  thread,  and 
the  bin  has  the  appearance  of  a  fine  needle.  The  little  ejes  appear 
like  sparibs  of  a  dBamond,  and  the  feathers  of  the  wings  are  so  deli- 
cate, as  to  look  transparent. 

Thie  feet  of  this  ereatufc^  are  so  small,  that  they  are  scarcely 
pereeptiblJ?.  He  uses  them,  indeed,  but  little;  for  he  is  continually 
employed  in  a  hionmiag  and  rapid  flutter,  in  which  the  agitalioa 
of  bi^  wings  are  so  quick,  tiiat  they  are  altogether  inviBible.  like 
an  infiotetant  lover,  he  hastens  from  flower  to  flower,  to  gratify 
his  desifes  and  anitiply  his  enjoyments. 

The  courage  and  vivacity  of  these  birds  are  nevertheless  sur« 
prising.  They  pursue^  with  a  furious  audacity,  birds  twenty  times 
their  size;  fasten  themselves  upon  their  body,  and  allow  them- 
selves to  be  carried  away  by  theu*  flight;  while  they  are,  in  the 
meanwhile,  pecking  them  with  redoubled  strokes  of  their  bill,  till 
their  little  wrath  is  appeased.  They  are  solitary  till  the  pairing 
season,  when  they  engage  busily,  by  pairs,  in  constructing  with 
moss,  lined  with  the  down  of  the  great  mullein,  a  small,  round, 
elegant  nest,  correspcmding  with  the  delicacy  of  their  body.  It 
u^  the  femak  that  coaopleWs  this  cradle  fop  her  progeny,  while  the 
Burie  charges  himself  with  the  task  of  bringing  the  materials,  which 
are  ingenibusly  knit  into  the  consistency  of  a  thick  and  sofVpiece 
of  dUthi  The  whole  fabric  is  attached  to  two  leaves,  or  a  single 
twig>  of  the  citron  or  orange-tree.  It  is  soon  furnished  with  two 
small  white  eggs,  of  the  size  of  a  pea,  which  the  male  and  female 
hatch  by  tuirns^  tot  twelve  days.  Ader  this  period,  the  young 
make  their  iappearaoce;  but  it  is  impossible  to  &ay  with  what 
Donviahmient  their  mother  supplies  them>  unless  it  be  with  the 
moisture  Which  they  suck  fh>m  her  tongue,  wbil^  yet  humid  with 
the  jukce  of  flowers. 

There:  ia  no.  possibility,  of  taming  birds  so  tender.  No  food 
could  be  had  l^  human  industry,  suffciently  delicate  to  supply 
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the  place  of  the  ntctar  which  they  gather  in  their  wild  state*  Some 
have  been  kept  alive  ibr  a  few  wedu,  by  syrups;  but  this  nourish* 
ment,  fine  as  it  may  8eem>  most  be  grow,  when  compared  with 
what  is  commonly  gathered  by  these  little  flutterers  among  the 
flowers.  Bofibn  thinks  that  honey  would  have  proved  a  better  sub* 
stitote  for  their  ordinary  food. 

These  little  birds  are  neither  shy  nor  suspicious.  They  allow 
themselves  to  be  approached  within  five  or  six  steps>  and  thus  fall 
an  easy  prey  to  the  Indians^  who  catch  them  by  the  artifice  of  a 
twig  covered  with  lime,  and  held  out  near  the  flower  about  which 
they  are  fluUering.  When  taken  they  iastantly  ea^ire^  and  after 
their  death  are  worn  as  ear-rings  by  the. young  Indian  ladies.  The 
Peruvians  had  at  one  time  the  art  of  composing  paintings^  theiit 
feathers,  of  very  great  elegance  aod  lustre. 

The  smallest  species  of  the  whole  genus  is  called,  emphatically 
trockilui  minimus,  or  lecut  humming-bird.  This  is  smaller  than 
several  of  onr  bees ;  being  scarcely  a  quarter  of  an  inch  in  length. 
Some  of  them  do  not  weigh  more  than  twenty  grains;  aud  none  of 
them  more  than  about  forty-five. 

[Pantologia, 

SKCTION    IV. 

Parrot. 
Pftittaciis.-^LiNN. 

This  is  a  numerous  kind,  and  includes  the  common  parrot,  cock* 
atoos,  lories,  paroquets,  and  maccaws. 

Of  all  foreign  birds,  this  genus  k  the  best  known  in  Europe;  from 
its  docility,  and  the  beauty  of  its  plumage,  it  has  been  imported  iu 
great  numbers,  and  jn  those  countries  where  it  is  indigenous,  it  is 
the  most  numerous  of  all  the  feathered  tribes.  The  parpol  is  an  in* 
tratropical  bird,  and  is  (bund  from  twenty-fout  to  twenty -fivedegrees 
on  either  side  of  the  equator.  AHhough  it  lives  in  the  temperate 
climates  of  Europe,  yet  it  does  not  frequently  breed  there  ;  and  its 
•piriu  and  longevity  are  diminished  in  a  temperature  so  Kttle  suited 
to  the  warmth  of  its  constitution.  Parrots  are  so  various  in  siac^ 
and  in  the  shades  and  distributions  of  their  cokHirs,  that  it  is  utterly 
impossible  for  language  to  follow  these  countless  gradations;  iMid 
the  Usk,  though.it  could  be  accomplidied,  would  neither  prove  in- 
structive nor  entertaining. 
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It  is  remarkable,  that  of  the  different  species  of  parrots  that  are 
known  and  described,  there  is  not  one  common  to  the  New  and  the 
Okl  World.  Sqmething^  like  this  is  observable  also  in  the  case  of 
quadrupeds;  none  of  those  belonging  to  the  tropical  regions  in 
the  one  continent  being  discoverable  in  the  same  latitudes  of  the 
other.  No  animal  that  is  incapable  of  bearing  the  rigours  of  cold 
is  found  to  pass  from  the  Old  io  the  New  World,  because  it  h  only 
in  the  regions  of  the  north  that  these  are  ascertained  to  approximate. 
Notwithstanding  its  attribute  of  6ight,  the  parrot  is  incapable  of  tra- 
versing that  vast  space  which  lies  between  Africa  and  the  Eait 
Indies;  and  all  the  difiereat  tribes  of  thi\  large  class  remiin^ con- 
fined to  tbetr  primitive  stations  on  each  hemisphere.  So  short  and 
heavy  indeed  are  their  fiights,  that  they  can  hardly  cross  an  arm  of 
the  sea  seven  or  eight  leagues  broad ;  hence,  almost  every  island  in 
the  West  Indies  is  distinguished  by  a  race  of  parrots  pecidiar  to 
itsdf. 

Man  has  always  most  admired  those  animals  that  seemed  to  par- 
ficipate  most  largely  of  his  own  nature.  The  monkey,  by  iu  resem- 
blance to  his  external  form,  and  the  parrot  by  imitating  his  voice, 
have  excited  his  wonder,  and  been  deemed  a  peculiar  and  privileged 
race,  destined  to  fill  up  the  intermediate  space  between  him  and  the 
brute  creation.  Savages,  who  are  in  general  so  insensible  to  the 
grand  spectacle  of  nature,  have  viewed  these  animals  with  astonish- 
ment and  delight.  They  stop  their  canoes  for  hours  together,  to 
behold  the  gesticulations  of  the  monkey ;  and  they  take  such  plea- 
sure in  taming  and  educating  parrots,  that  they  are  said  by  Buffim 
to  possess  the  secret  of  enriching  and  varying  the  hue  of  their  plu- 
mage ;  an  art  to  which  the  more  civilized  nations  of  Europe  are  still 
strangers. 

.  The  Greeks  at  first  knew  only  one  species  of  parrot,  which  was  im- 
ported from  the  East  by  one  of  the  captains  of  Alexander's  fleet 
Amtotle,  the  father  of  naturalists,  speaks  of  it,  as  a  rare  bird,  of 
which  he  bad  only  heard  by  report.  The  beauty  of  parrots,  and 
their  faculty  of  speech,  soon  made  them  objects  of  high  request 
among  the  luxurious  Romans,  whom  the  virtuous  Cato  justly  re- 
proaches for  this  puerile  attachment.  In  his  time,  they  l^t  them 
in  cages  of  silver  and  of  ivory,  and  bought  them  at  a  price  as  high  as 
that  of  a  slave.  Till  the  time  of  Nero,  however,  they  knew  no 
other  species  than  the  Indian ;  when  those  who  ministered  to  the 
pleasure  of  that  extravagant  and  luxurious  emperor^  found  them  in 
an  island  far  up  the  river  Nile,  called  Gaganda. 
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The  Portuguese,  who  first  doubled  the  Cape  of  Good  Hope».  ' 
found  all  the  coast  of  Africa,  and  the  islands  of  the  Indian  ocean, 
peopled  with  various  tribes  of  parrots  totally  unknown  in  Europe, 
and  in  such  vast  numbers,  that  it  was  with  difficulty  they  could  be 
prevented  from  devouring  the  rice  and  maize.  These,  however, 
were  far  inferior  to  the  numbers  and  variety  that  presented  them- 
selves to  the  first  adventurers  in  the  New  "World :  some  of  the 
islands  there  were  called  the  Parrot  Isles,  from  the  prodigious  quan- 
tity  of  these  birds  which  flocked  upon  them.  They  constituted  the 
first  article  of  commerce  between  the  inhabitants  of  the  Old  and 
New  Continents.  In  these  regions  every  forest  swarms  with  them ; 
and  the  rook  is  not  better  known  in  Europe  than  the  parrot  in  the 
East  and  West  Indies. 

llie  genus  of  parrots,  which  comprehends  such  infinite  varieties, 
may  easily  bedisoHminated  from  every  other  tribe  by  the  formation 
of  the  l>ill.  The  upper  mandible,  as  well  as  the  lower,  in  the  whole 
race  is  moveable.  It  is  not  connected,  and  in  one  piece  with  the 
skull,  as  in  most  other  birds,  but  is  joined  to  the  .head  by  a  strong 
membrane  on  each  side,  that  lifls  and  depresses  it  at  pleasure.  By 
this  contrivance,  the  bird  can  open  its  bill  wider  than  it  could  other- 
wise do,  and  thus  receive  large  nuts  and  fruits,  which  it  can  break 
with  great  facility. 

The  toes  of  parrots  display  also  a  peculiar  conformation :  when 
walking,  two  are  placed  before,  and  one  behind;  by t  when  em* 
ployed  to  carry  food  to  the  bill,  one  of  the  back  toes  is  occasionally 
brought  forward.  Both  the  beak  and  claws  of  the  parrot  are  used  in 
climbing,  an  exercise  in  which  the  animal  appears  singularly  awk- 
ward: the  tongue  somewhat  resembles  that  of  a  man ;  and  it  is  from 
this  circumstance,  that  some  aliedge  it  is  so  well  qualified  to  imitate 
the  human  speech.  The  formation  of  the  throat,  however,  and  the 
cavity  of  the  beak,  all  contribute  to  its  articulation,  and  to  confer  on 
it  this  distinguished  privilege. 

Parrots  in  their  wild  state  feed  on  almost  every  kind  of  fruit  and 
grain.  Their  flesh,  it  is  said,  always  contracts  the  peculiar  taste  and 
flavour  of  the  food  they  eat  At  the  season  when  the  guava  is  ripe 
they  are  fat  and  tender,  and  some  of  the  small  tribes  of  the  paroquet 
are  then  sought  afler  by  the  savages  as  delicate  food.  If  they  feed 
upon  the  seeds  of  the  aciyou,  their  fiesh  acquires  the  flavour  of  gar- 
lic ;  when  fed  upon  the  seeds  of  the  spicy  trees,  their  flesh  tastes  of  € 
cloves  and  cinnamon.    The  seed  of  the  cotton  tree  intoxicates  them, 
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as  vdl  «•  wine  and  the  smoke  of  tebaccoi  which  in  tamiDg,  are 
ofUo  employed,  to  soften  their  fierceness  and  render  them  more 
talkativcu  Their  appetite  for  fle^h  is  unnatural,  and  when  gratiBed, 
never  fails  to  bring  oh  diseases.  Of  all  foods,  they  are  fondest  of 
the  cartba^us  or  bastard  safiron;  which,  though  of  a  slroag^ 
purgatire  quality  to  man,  agrees  perfectly  wilh  their  coastitQUon, 
and  will  fatten  the  Guinea  parrot  very  quickly. 

Birds  of  this  tribe  are  subject  to  disorders  unknown  to  the  rest  of 
the  feathered  tribes ;  many  of  them  die  of  the  epilepsy  and  the  gout. 
They  are,  however,  remarkable  for  bngevity  ;  and  there  are  some 
well-«ttested  iostances  of  their  having  lived  from  fifty  to  sixty  years. 
From  twenty  to  thirty  years>  however,  m^y  be  considered  as  the 
common  period  which  these  birds  live,  when  well  kept :  after  which 
time  the  bill  becomes  generally  so  much  booked,  that  they  are  de- 
prived of  the  power  of  taking  4ood.  They  commonly  breed  in  the 
hoUow  parts  of  old  trees  v^hich  have  begun  to  rot,  without  forming 
a  nest ;  and  sometimes  availing  themselves  of  the  labour  of  the  wood* 
pecker,  they  seize  upon  the  hole  which  it  has  industriously  acooped 
out  The  larger  kinds  lay  only  two  eggs,  but  they  bring  forth  twice 
a  year.  The  smaller  kinds,  which  from  their  weakness  are  more  ex« 
posed  to  devastation,  are  probably  more  prolific ;  for  nature  con- 
stantly replenishes  those  species  which  are  most  easily  destroyed, 
by  conferring  upon  them  a  superior  degree  of  fecundity. 

As  it  is  only  when  the  parrots  are  taken  young  that  they  can  be 
successfully  tamed,  the  savages  commonly  take  them  while  in  the 
nest.  They  sometimes,  however,  catch  them  when  full  grown,  for 
food,  and  for  iheir  feathers,  which  they  convert  into  valuable  arti- 
cles of  dress.  For  this  purpose,  they  have  various  contrivances. 
They  sometimes  mark  the  trees  upon  which  they  perch,  anddur'mg 
night  bring  sulphurous  substances,  which  they  bum  around  them, 
and  by  the  fumes  of  which  the  birds  are  sufibcated,  and  fall  to  the 
ground.  In  some  places  they  stun  them  with  arrows  wrapped  at 
the  point  with  cotton ;  in  others,  they  cut  down  the  tree  in  which 
the  nest  is  built.  In  New  Spain,  where  the  feathers  constitute  an 
article  of  regular  commerce  among  the  natives,  they  take  possession 
of  a  number  of  trees  where  the  parrots  breed,  and  which  they  trans- 
mit as  an  inheritance  from  father  to  son. 

The  largest  species  are  the  macaws ;  and  when  these  parrots  were 

^  first  brought  into  Europe,  their  beautiful  plumage  and  their  large 

and  majestic  form  created  universal  admiration,    Aldn^vandus  fini 
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saw  one  of  them  at  Maotuii^  io  1^73;  and  he  observes,  that  they 
were  at  thai  time  ip  all  the  estimatioa  which  rarity  qould  give  thenu 
Princes  gaye  and  received  them  as  the  most  valuable  presents. 

Columbus  in  his  second  voyage  saw  several  of  them  as  be  touched 
at  Guadaloupe.  They  are  to  be  met  with  even  on  the  desert  islands ; 
and  they  every  where  constitute  the  most  beautiful  ornament  ^ 
those  gloomy  forests  that  darken  the  face  of  a  country  abandoned 
by  men.  While  Anson  and  his  ofiicers  Vyere  contemplating  the 
grand  scenes  displayed  by  nature  in  these  solitary  abodes,  a  flight 
of  maccaws  passed  above  them ;  and,  'as  if  to  heighten  the  faagm* 
ficcnce  of  the  $pec\&c\e,  they  made  several  windings  through  the 
air,  displaymg  the  vivid  lustre  of  their  pkinaage.  There  are  four 
di0erent  species  of  the  macaw  described  by  naturalists;  the  red, 
the  blue;  the  green,  and  the  black.  The  characters  which  distinguish 
tfcem  from  the  other  families  of  this  genus  are,  first,  their  size,  which 
is  nearly  double  that  of  any  other  species;  and  next,  the  length  of 
the  tail,  which  seems  beyond  even  the  proportion  of  their  bodies ; 
and  lastly,  the  naked  skin,  of  a  dirty  white,  that  covers  their  cheeks 
and  the  under  parts  of  their  bead. 

The  red  and  blue  macaw  is  nearly  three  feet  in  length ;  the  whole 
body»  except  the  wings>  is  of  a  vermillion  colour ;  the  larger  feathers 
of  the  wing  are  of  a  deep  blue  on  th,e  outside;  on  the-lnner,  of  a 
brown  leather  colour :  the  lesser  feathers  are  of  a  blae  and  green> 
admirably  blended  together.  The  gpreater  coverts  of  the  wings  ^re 
of  a  golden  yellow  terminating  in  green.  On  the  first  discovery  of' 
America,  these  birds,  as  indeed  almost  every  other  kind,  were  so  re* 
mtrkably  tame,  that  they  could  almost  be  taken  with  the  hand. 
The  noise  of  a  fowling-piece  did  not  much  terrify  them..  This  was 
also  the  case  in  the  woods  of  New  Zealand,  when  visited  by  CapUin 
Cooke,  where  the  birds  suffered  the  approach  of  man  with  a  kind  of 
confidence  and  familiarity.  The  savages,  few  in  number,  and  badly 
armed,  had  scarcely  made  them  feel  the  dominion  of  the  human 
race. 

Birds  of  this  species  are  ibund^ver  all  the  southern  parts  of  Ame* 
rica,  and  the  West  Indies.  They  prefer  moist  and  watery  grounds, 
because  in  such  the  palm-trees  are  most  frequent,  of  the  fruit  ef 
which  they  are  passionately  fond,  lliey  commonly  go  in  pairs,  sel- 
dom in  flocks ;  sometimes,  however,  they  assemble  in  the  morning 
in  much  greater  numbers,  when  they  set  up  a  loud  and  disagreeable ' 
chattering^  which  if  heard  at  a  great  distance.    They  cry  while  on 
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the  winf  ,  as  well  as  when  they  perch.  Though  excellent  flyers,  ibfcy* 
•eldooi  remove  far  from  the  place  of  their  abode,  except  in  quest  of 
food ;  and,  when  that  is  obtained,  they  regularly  return  in  the  even-* 
ing.  There  is  a  certain  poisonous  kind  of  fruit  which  they  sometimes 
eat,  that  is  said  to  communicate  its  noxious  qualities  to  their  flesh, 
and  to  render  it  dangerous  to  eat  them.  In  Guiana  and  Brazil, 
whene  they  are  not  obliged  to  take  this  species  of  food,  they  are  eat 
by  the  natives  with  great  safety. 

AH  th^  aras,  or  large  parrots,  bUikl  their  nests  id  the  hollow  of 
rotten  trees,  which,  in  their  tiative  country,  are  easily  to  be  found : 
for  there,  a  much  greater  number  of  trees  fall  merely  from  age  than 
by  the  hands  of  the  carpenter.  When  the  tree  is  not  fully  rotten, 
and  the  hole  not  large  enough  for  their  reception,  they  widen  it 
with  their  bills.  The  last  process  in  finishing  their  house  is  the  Mnihg 
it  with  feathers. 

The  macaw  lays  twice  in  the  year,  and  generally  two  eggs  at  a 
time,  about  the  size  of  a  pigeon's. 

The  male  and  female  macaw  share  alternately  in  the  labours  of 
incubation,  and  rearing  the  young.  They  are  equ^y  assiduous  in 
procuring  them  food ;  and,  during  the  whole  time  of  their  nonage, 
the  nuptial  tie  remains  unbroken,  both  parents  guarding  their  ofl^ 
^ing  with  unremitting  care. 

Macaws  when  young,  are  easily  tamed,  and  therefbre,  in  many 
parts  of  America,  they  are  only  caught  at  that  age ;  because  those 
who  catch  them  are  sensible,  that  all  their  labour  in  their  education 
wouM,  after  suth  period,  prov^  fruitless.  Du  Tertre  mentions^  how- 
ever, a  singular  method  of  taking  the  old  ones  aliv^e  practised  in  the 
Wfst  Indies.  The  inhabitants  watch  the  moment  when  they  alight 
to  eat  the  fruit  that  has  fallen ;  they  then  surround  th^m,  and  by 
clapping  their  hands  and  uttering  loud  shrieks,  so  ahrm  thetn,  that, 
forgetting  the  use  of  their  wings,  they  tumble  upon  their  backs  to 
defend  themselves  by  their  claws  and  beak.  In  the  moment  of  sur- 
prise, the  savages  present  to  them  a  stick,  which  they  seize  with 
their  claws,  when  they  immediately  lay  hold  of  them.  Hiese  facts, 
to  say  no  more,  appear  suspicious,  because  it  is  certain  these  birds 
fly  at  the  sight  of  a  man  {  and  if  so,  they  will  not  certainly  lie  down 
to  listen  to  his  cries. 

Another  author  affirms,  that  the  Indians  of  the  Isthmus  of  Pa- 
nama tame  macaws  as  we  tame  pies,  by  allowing  them  some 
liberty  by  day,  cerUin  that  they  will  return  at  night.    But  however 
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good  domefltics^  they  are  not  adepts  in  speaking.  The  savages 
adorn  themselves  with  their  feathers,  hy  drawing  them  through  the 
cartilage  of  the  nose.  Of  all  game,  these  hirds  are  most  frequent. 
They  make  excellent  soup,  and  are  very  frequently  eat  in  Cayenne. 

This  species,  perhap3>  n^ore  than  any  other  of  the  feathered  race, 
is  subject  to  epilepsy ;  a  disorder  which  is  more  violent  and  f&tal  in 
warm  than  in  temperate  climes.  The  savages  pretend  to  \a^^  foi,ind 
out  a  cure  for  this  disease,  whi^h  consists  in  cutting  ofiT  the.  extre* 
mity  of  one  of  the  bird's  t(^s,  and  allowing  the  blood  to  flow. 

Tq  this  disease  the  parrots  (hat  are  kept  in  a  domesticated  stat^ 
are  more  subject  than  th^  wild.  The  abstraction  of  the  female,  the 
superabundance  of  foqd,  ^d  the  consequent  excess  of  blood  in  the 
system,  seem  to  be  the  causes  of  epilepsy  among  these  birds. 

{Vhil.  Trams.  Pantohg. 

Woodpecker, 

^kas.— Linn. 

Tub  birds  of  this  genus  climb  pp  and  down  trees  in  search  of 
insects,  which  they  transfix  and  draw  out  from  the  clefts  of  the 
bark  by  means  of  the  tongu^,  which  is  long  at  the  end,  barbed,  an4 
furnished  with  a  curious  apparatus  of  muscles,  for  the  purpose  of 
throwing  it  forward  with  grea^t  force.  The  life  of  the  woodpecker 
appears  therefore  to  be  hardier  and  less  pleasurable  than  that  of 
most  birds.  Condepaned  to  this  painful  toil,  he  can  obtain  np  food 
but  by  boring  the  bark  and  hard  fibres  of  trees  that  inclo^  it. 
Thus  continually  occupied^  he  enjoys  neither  relaxation  npf  rest ; 
and  oflen  sleeps  in  the  constrained  attitude  in  which  be  spent  the 
day.  Ht  shares  in  nope  of  the  agreeable  sports  of  the  rest  oC  the 
tenants  of  the  air;  he  enters  into  none  of  their  concerts;  he  utters 
only  savage  cries,  or  plaintive  accents,  which  interrupt  the  silence 
of  the  forest,  and  express  the  e£R>rts  of  a  life  of  fatigue  and  of  pain. 
The  manners  of  this  bird  are  suited  to  its  condition :  its  air  is  dis- 
consolate ;  the  traits  of  its  visage  harsh.    The  dispositions  of  the  ''f 

woodpecker  are  wild  and  savage.    He  flies  from  society,  even  that  '.' 

of  his  mate;  and  when  forced  by  the  impulse  of  sexual  appetite  to 
seek  a  companion,  he  does  it  without  that  graceful  address,  with  •   ^ 

which  this  passion  animates  creatures  of  more  sensibility.  %j 
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Such  are  the  ^liondition  and  habits  of  the  woodpecker.  Nature, 
however^  amidst  her  unkindness,  has  not  denied  him  instniments 
suited  to  his  destiny.  His  legs  are  strong  and  muscular ;  and  the 
disposition  of  his  toes,  of  which  two  are  hefore,  and  two  backward, 
is  fitted  for  a  vigorous  adhesion  to  the  trunks  of  trees  where  hit 
work  lies.  His  bill,  square  at  the  base,  but  flattened  laterally  to- 
wards* the  top>  like  a  pair  of  scissars,  is  the  instrument  by  which 
he  cuts  the  trunks  of  trees,  where  the  insects  deposit  their  eggs. 
From  his  bill  he  darts  out  his  long,  round  tongue,  armed  at  the  top 
with  a  short  bony  substance,  like  a  needle;  and  with  this  instru- 
ment he  stabs  and  draws  out  the  small  worms  found  in  the  timber. 
His  nest  is  constructed  of  the  raspings  of  the  wood,  in  the  carity 
which  he  has  dug;  and  it  is  from  the  heart  of  the  tree  that  the  pro- 
geny issues,  which  is  destined  to  creep  around  and  gnaw  it  down. 

The  genus  comprises  fifly-eight  species,  scattered  over  the  globe, 
but  chiefly  inhabitants  of  America ;  five  or  six  are  natives  of  our 
own  country. 

One  of  the  largest  is  the  great  black  woodpecker,  Cpicus  manius,) 
found  in  Europe  generally,  as  also  in  Chili ;  residea  chiefly  among 
poplar  trees ;  builds  a  large  and  deep  nest,  and  lays  from  two  to 
three  white  eggs;  feeds  principally  on  bees  and  ants;  from  seven- 
teen  to  eighteen  inches  long.  In  the  female  the  hind-head  only  is 
red. 

These  birds  strike  with  such  force  against  the  trees  which  they 
excavate,  that  their  noise  is  heard  as  far  as  that  of  a  wood-cutter *s 
hatchet.  They  sometimes  make  a  large  cavity  in  the  interior  part 
of  a  tree,  which  weakens  it  so  much,  that  it  falls  with  the  first  gale 
of  wind :  and  hence  they  often  occasion  considerable  damage  to 
the  proprietors  of  woods. 

,  The  bird  frequently  employs  this  cavity  for  a  nest ;  wbicii  it 
makes  large  and  commodious,  which  may  be  judged  from  the  heaps 
of  broken  chips,  which  are  seen  at  the  foot  of  the  tree  which  has 
been  thus  hollowed  out.  Aristotle  asserts,  that  none  of  the  wood- 
peckers ever  alight  upon  the  ground;  and  it  must  be  admitted,  that 
they  are  seldom  seen  there.  In  winter,  birds  of  this  species  regularly 
disappear ;  the  ants  and  insects  penetrating,  in  these  colder  months, 
into  the  wood  so  deeply,  that  they  cannot  easily  be  dug  out. 

[Pantologia. 
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Cuckoo, 
Cuculos. — Linn. 

Tub  first  appearauce  of  cuckoos  in  GloucesUrshire,  the  part  of 
England  where  these  observations  were  made,  is  about  the  I7t!h 
of  April.  The  song  of  the  male,  which  is  well  known,  soon  pro- 
claims its  arrival.  The  songs  of  the  female,  if  the  peculiar  notes 
of  which  it  is  composed  may  be  so  called,  is  widely  different,  and 
has  been  so  little  attended  to,  that  I  believe  few  are  acquainted  with 
U.  I  know  not  how  to  convey  a  proper  idea  of  it  by  a  comparison 
with  the  notes  of  any  other  bird;  but  the  cry  of  the  dab-chick 
bears  the  nearest  resemblance  to  k. 

Unlike  the  generality  of  birds,  cuckoos  do  not  pair.  When  a 
female  appears  on  the  wing,  she  is  oHen  attended  by  two  or  three 
males,  who  seem  to  be  earnestly  contending  for  her  favours. 
From  the  time  of  her  appearance,  till  after  the  middle  of  summer, 
nests  of  birds  selected  to  receive  her  egg  are  to  be  found  in  great 
abundance;  but  like  the  other  migrating  birds,  she  does  not  begin 
to  lay  till  some  weeks  after  her  arrival.  I  never  could  procure  an 
egg  till  the  middle  of  May,  though  probably  an  early-coming 
cnckoo  may  produce  one  sooner*. 

The  cuckoo  makes  choice  of  the  nests  of  a  great  variety  of  small 
birds.  I  have  known  its  egg  entrusted  to  the  care  of  iht  hedg^- 
sparrow,  the  water-wagtail,  the  titlark,  the  yellow-hammer,  the 
green-linnet,  and  the  winchat  Among  these  it  generally  selects 
the  tbree  former,  but  shews  a  much  greater  partiality  to  the 
hedge-sparrow  than  to  any  of  the  rest :  therefore,  for  the  purpose 
of  avoiding  confusion,  this  bird  only,  in  the  following  ac«ount» 
will  be  considered  as  the  foster-parent  of  the  cuckoo,  except  in 
instances  which  are  particularly  specified. 

The  hedge-sparrow  commonly  takes  up  four  or  five  days  in  lay- 
ing her  eggs.  During  this  time,  generally  after  she  has  laid  one  or 
two,  the  cuckoo  contrives  to  deposit  her  egg  among  the  rest,  letv* 

•  What  it  tncnut  l>7  an  ewly-eoiniii^  cuckoo,  I  sbaB  nore  htUy  «Bplaia  is  a 
paper  on  the  inigralioD  ot  birds ;  liat  it  may  be  neceatarjr  to  mentioo  bere,  that 
migrating  birds  of  tbe  same  species  arrire  and  depart  in  soccession.  Cockoos,  for 
eiample,  appear  in  greater  numbers  on  tbe  second  tbao  on  tbe  first  week  of  tbeir 
arrival,  and  tbey  disappear  in  the  same  gradual  maooer.— Ohio. 
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ing  the  future  care  of  it  entirely  to  the  hedge-sparrow.  This  ia^ 
trusion  often  occasions  some  discomposure;  for  the  old  hedge* 
sparrow  at  intervals,  while  she  is  sitting,  not  unfrequently  throws 
out  some  of  her  own  eggs,  and  sometimes  injures  them  in  such  a 
way  that  they  become  addle ;  so  that  it  more  frequently  happens, 
that  only  two  or  three  hedge-sparrow's  eggs  are  hatched  with  the 
cuckoo's,  than  otherwise ;  but  whether  this  be  the  case  or  not,  she 
sits  the  same  length  of  time  as  if  no  foreign  egg  had  been  intro- 
duced, the  cuckooes  egg  requiring  no  longer  incubation  than  ber 
own.  However,  I  have  never  seen  an  instance  where  the  hedge- 
sparrow  has  either  thrown  oat  or  injured  the  egg  of  the  cuckoo. 
When  the  hedge«sparrow  has  sat  her  usual  time,  and  disengaged 
the  young  cuckoo  and  some  of  her  own  oSprrng  from  the  sbdi  ♦, 
ber  young  ones,  and  any  of  her  eggs  that  remain  unhatcfaed,  are 
soon  turned  out,  the  young  cuckoo  remaining  possessor  of  the  nest, 
and  sole  object  of  her  future  care.  The  young  birds  arc  not  pre- 
viously killed,  nor  are  the  eggs  demolished;  but  all  are  kK  to 
perish  together,  either  entangled  about  the  bush  which  contains 
the  nest,  or  lying  on  the  ground  under  it. 

The  early  fate  of  the  young  hedge-sparrows  is  a  circumstance 
that  has  been  noticed  by  others,  but  attributed  to  wrong  causes. 
A  variety  of  conjectures  have  been  formed  upon  it.  Some  have 
supposed  the  parent  cuckoo  the  author  of  their  destruction ;  while 
others,  as  erroneously,  have  pronounced  them  smothered  by  the 
disproportioned  size  of  their  fellow-nestling.  Now  the  cuckoo's 
egg  being  not  much  larger  than  the  hedge-sparrow's,  it  necessa- 
rily follows,  that  at  first  there  can  be  no  great  difference  in  the 
size  of  the  birds  just  burst  from  the  shell.  Of  the  fallacy  of  the 
former  assertion  also  I  was  some  years  ago  convinced,  by  having 
found  that  many  cuckoo's  eggs  were  hatched  in  the  nests  of  other 
birds,  after  the  old  cuckoo  had  disappeared,  and  by  seeing  the 
same  fate  then  attend  the  nestling  sparrows  as  during  the  appear- 
ance of  old  cuckoos  in  this  country. 

Having  found  that  the  old  hedge-sparrow  commonly  throws  out 
tome  of  her  own  eggs  after  her  nest  has  received  the  cuckoo's,  and 
not  knowing  how  she  might  treat  her  young  ones,  if  the  young 
cuckoo  was  deprived  of  the  power  of  dispossessing  them  of  the 
nest,  I  made  the  following  experiment.    July  9.  A  young  cuckoo, 

*  Tbt  yoang  cuckoo  is  commonlj  batthed  first.— Oiiie. 
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thai  had  beeD  hatched  by  a  hedge*tpanrow  about  four  bouri,  was 
confined  in  the  nest  in  such  a  manner  that  it  could  not  possibly 
turn  out  the  young  hedge-sparrows  which  were  hatched  at  the 
same  time,  though  it  was  almost  incessantly  making  attempts  to 
efifect  it.  The  consequence  was,  the  old  birds  fed  the  whole  alike, 
atid  appeared  in  every  respect  to  pay  the  same  attention  to  their 
own  young  as  to  the  young  cuckoo,  till  the  13th,  when  the  nest 
was  unfortunately  plundered. 

The  smallness  of  the  cuckoo's  egg,  in  proportion  to  the  size  of 
the  bird,  is  a  circumstance  that  hitherto  I  believe  has  escaped  the 
notice  of  the  ornithologist.  So  great  is  the  disproportion,  that  it 
is  in  genera]  smaller  than  that  of  the  house-sparrow ;  whereas  the 
difference  in  the  size  of  the  birds  is  nearly  five  to  one.  1  have  used 
the  term  in  genera],  because  eggs  produced  at  difierent  times  by 
the  same  bird  vary  much  in  size.  I  found  a  cuckoo's  egg  so  light  that 
it  weighed  only  43  grs.,  and  one  so  heavy  that  it  weighed  55  grn. 
The  colour  of  the  cuckoo's  egg  is  extremely  variable.  Some,  both 
in  ground  and  penciling,  very  much  resemble  the  house-sparrow^s 
some  are  indistinctly  covered  with  bran-coloured  spots;  and  others' 
are  marked  with  lines  of  black,  Tesembling  in  some  measure  the 
eggs  of  the  yellow-hammer. 

The  circumstance  of  the  young  cuckoo's  being  destined  by  na-r 
ture  to  throw  out  the  young  hedge-sparrows,  seems  to  account  for 
the  parent-cuckoo's  dropping  her  egg  in  the  nests  of  birds  so  small 
as  those  I  have  particularized.  If  she  were  to  do  this  in  the  n^t 
of  a  bird  which  produced  a  large  egg,  and  consequently  a  large 
Dcatling,  the  young  cuckoo  would  probably  find  an  insurmount* 
able  difficulty  in  solely  possessing  the  nest,  as  its  exertion  would 
be  unequal  to  the  labour  of  turning  out  the  young  birds*.  Be- 
sides, though  many  of  the  larger  birds  might  have  fed  the  nestling 
cuckoo  very  properly,  had  it  been  committed  to  their  charge,  yet 
they  could  not  have  suffered  their  own  young  to  have  been  sacri- 

*  I  have  koowo  an  ioftaoce  ia  which  a  hedge-tpairow  sat  on  a  cuckoo's  egg  and 
ooeofherowo.  Her  own  egg  was  hatched  fire  days  before  the  cackoo's,  when 
the  yoang  hedge-sparrow  had  gained  such  a  superiority  in  sise,  that  the  yoang 
«ockoo  had  not  power  safBcient  to  lift  it  out  of  the  nest  till  it  was  two  days  old,  by 
which  time  it  was  grown  very  considerably.  This  egg  was  probably  laid  by  the 
cockoo  several  days  after  the  hedge-sparrow  had  began  to  sit ;  and  eren  in  this  case 
it  appears  that  \tn  presence  had  created  the  distorbanct  before  alluded  tO|  as  all  the 
bedgc-spanow's  igg%  were  gons  eicept  one.— Orio. 
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ficed  for  the  accommodation  of  the  cuckoo  in  such  great  number 
as  the  smaller  ones^  which  are  so  much  more  abundant;  for 
^ough  it  i^ould  be  a  vain  attempt  to  calculate  the  numbers  of 
nestlings  destroyed  by  means  of  the  cuckoo,  yet  the  slightest  ob* 
senratioD  would  be  sufficient  to  convince  us  that  they  must  be  very 
large.  Here  it  may  be  remarked,  that  though  nature  permits  the 
young  cuckoo  to  make  this  great  waste,  yet  the  animals  thus  de- 
stroyed are  not  thrown  away^  or  rendered  useless.  At  the  season 
w,hen  this  happens,  great  numbers  of  tender  quadrupeds  and  rep- 
tiles are  seeking  provisions ;  and  if  they  find  the  callow  nestlings 
which  have  fallen  victims  to  the  young  cuckoo,  they  are  furnished 
with  food  well  adapted  to  their  peculiar  state. 

It  appears  a  little  e)ftraordinafy,  that  two  cuckoo's  eggs  should 
ever  be  deposited  in  the  same  nest,  as  the  young  one  produced 
from  one  of  them  must  inevitably  perish ;  yet  I  have  known  two 
instances  of  this  kind,  one  of  which  I  shall  relate.  June  ?7, 1787, 
two  cuckoos  and  a  hedge-sparrow  were  hatched  in  the  same  nest 
this  morning ;  one  hedge-sparrow's  egg  remained  unhatched.  In 
a  (ew  hours  after,  a  contest  began  between  the  cuckoos  for  the 
possession  of  the  nest,  which  continued  undetermined  till  the  next 
afternoon ;  when  one  of  them,  which  was  somewhat  superior  in 
size,  turned  out  the  other^  together  with  the  hedge-sparrow  and 
the  unhatched  egg.  This  contest  was  very  remarkable.  The 
combatants  alternately  appeared  to  have  the  advantage,  as  each 
carried  the  other  several  times  nearly  to  the  top  of  the  nest,  and 
then  sunk  down  again,  oppressed  by  the  weight  of  its  burden ;  tiU 
at  length,  after  various  efforts,  the  strongest  prevailed,  and  was 
afterwards  brought  up  by  the  hedge^parrows. 

I  come  now,  to  consider  the  principal  matter  that  has  agitated 
the  mind  of  the  naturalist  respecting  the  cuckoo;  why,  like  other 
birds,  it  should  not  build  a  nest,  incubate  its  eggs,  and  rear  its 
own  young?  There  is  certainly  no  reason  to  be  assigned,  from 
the  conformation  of  this  bird,  why,  in  common  with  others,  it 
should  not  perform  all  these  several  offices;  for  it  is  in  every 
respect  perfectly  formed  for  collecting  materials  and  building  a 
nest.  Neither  its  external  shape  nor  internal  structure  prevent 
it  from  incubation;  nor  is  it  by  any  means  incapacitated  from 
bringing  food  to  its  young.  It  would  be  needless  to  enumerate  the 
various  opinions  of  authors  on  this  subject,  from  Aristotle  to  the 
present  time.    Those  of  the  ancients  appear  to  be  either  visionary. 
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or  erroneous ;  and  ttie  attempt!^  of  the  modems  totrank  its  inves- 
tigation have  been  confined  within  very  narrow  limits;  for  they 
have  gone  but  little  farther  in  their  researches  than  to  examine  the 
constitution  and  the  structure  of  the  bird,  and  having  found  it  pos- 
sessed a  capacious  stomach  with  a  thin  external  covering,  conckided 
that  the  pressure  on  this  part,  in  a  sitting  posture,  prevented 
incubation.  They  have  not  considered  that  many  of  the  bird* 
which  incubate,  have  stomachs  analogous  to  those  of  cuckoos:  the 
stomach  of  the  owl,  for  example,  is  proportionably  capacious,  and 
is  almost  as  thinly  covered  with  external  integuments.  Nor  have 
they  considered  that  the  stomachs  of  nestlings  are  always  much 
distended  with  food ;  and  that  thb  very  part,  during  the  wholfe 
time  of  their  confinement  to  the  nest,  supports,  in  a  great  degree, 
the  weight  of  the  whole  body;  whereas,  in  a  sitting  bird,  it  is  not 
nearly  so  much  pressed  on ;  for  the  breast  in  that  case  fills  up 
chiefly  the  cavity  of  the  nest,  for  which  purpose,  from  its  natural 
convexity,  it  is  admirably  well  fitted. 

These  observations,  I  presume,  may  be  sufficient  to  shew  that 
the  cuckoo  is  not  rendered  incapable  of  sitting,  through  a  pecu- 
liarity either  in  the  situation  or  formation  of  the  stomach ;  yet,  as 
a  proof  still  more  decisive,  I  shall  state  the  following  fact.  In 
the  summer  of  the  year  1786,  1  saw,  in  the  nest  of  the  hedge- 
sparrow,  a  cuckoo,  which,  from  its  size  and  plumage,  appeared 
to  be  nearly  a  fortnight  old.  On  lifting  it  up  in  the  nest,  I  ob- 
served two  hedge-sparrow's  eggs  uuder  it.  At  first  I  supposed 
them  part  of  the  number  which  had  been  sat  on  by  the  hedge- 
sparrow  with  the  cuckoo*s  eg^,  and  that  they  had  become  addled, 
as  birds  frequently  suffer  such  eggs  to  remain  in  their  nests  with 
their  young ;  but  on  breaking  one  of  them  I  found  it  contained  a 
living  foetus;  so  that  of  course  these  eggs  must  have  been  laid  se- 
veral days  after  the  cuckoo  was  hatched,  as  the  latter  now  com- 
pletely filled  up  the  nest,  and  was  by  this  peculiar  incident  per- 
forming the  part  of  a  sitting-bird  *. 

Having  under  my  inspection,  in  another  hedge-sparrow's  nest, 
a  cuckoo,  about  the  same  size  as  the  former,  I  procured  two 
wagtaiKs  eggs  which  had  been  sat  on  a  few  days,  and  had  them 

*  At  thi&  time  I  was  unacquainted  with  the  fact,  that  the  young  cuckoo  turned 
out  the  eggs  of  the  hedge-sparrow;  but  it  is  reasonable  to  conclude,  that  it  had  lost 
tb«  disposition  for  doiug  this  when  these  eggs  were  deposited  iotheiifst. — Orio. 
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immediately  conTeyed  to  the  spot,  and  placed  under  the  cuckoo. 
On  the  9th  day  after  the  eggs  had  been  in  this  situation,  the  per- 
son appointed  to  superintend  the  nest,  as  it  was  some  distance 
from  the  place  of  my  residence,  came  to  inform  me,  that  the 
wagtails  were  hatched.  On  going  to  the  place,  and  examining  the 
nest,  I  found  nothing  in  it  but  the  cuckoo  and  the  shells  of  the 
wagtail's  eggs.  The  fact  therefore  of  the  birds  being  hatched,  I  do 
not  give  as  coming  immediately  under  my  own  eye ;  but  the  testi- 
mony of  the  person  appointed  to  watch  the  nest  was  corroborated 
by  that  of  another  witness. 

To  what  cause  then  may  we  attribute  the  singularities  of  the 
cuckoo?  May  they  not  be  owing  to  the  following  circumstances? 
The  short  residence  this  bird  is  allowed  to  make  in  this  country, 
where  it  is  destined  to  propagate  its  species,  and  the  call  that 
nature  has  on  it,  during  that  short  residence,  to  produce  a  nume- 
rous progeny.  The  cuckoo's  first  appearance  here  is  about  the 
middle  of  April,  commonly  on  the  I7th.  Its  egg  is  not  ready  for 
incubation  till  some  weeks  after  its  arrival,  seldom  before  the 
middle  of  May.  A  fortnight  is  taken  up  by  the  sitting  bird  in 
batching  the  egg.  The  young  bird  generally  continues  three  weeks 
in  the  nest  before  it  flies,  and  the  foster-parents  feed  it  more  than 
five  weeks  after  this  period ;  so  that^  if  a  cuckoo  should  be  ready 
with  an  egg  much  sooner  than  the  time  pointed  qutj^  not  a  single 
nestling,  even  one  of  the  earliest,  would  be  fit  to  provide  for  itself 
before  its  parent  would  be  instinctively  directed  to  seek  a  new 
residence,  and  be  thus  compelled  to  abandon  its  young  one ;  for 
old  cqckoos  Uke  tb^r  fipal  lei^v^  pf  this  country  the  first  week 

Had  nature  sallowed  the  cuckoo  to  have  staid  here  as  long  as 
some  other  migrating  birds,  which  produce  a  single  set  of  young 
ones,  as  the  swift  or  nightingale  for  example,  and  had  allowed  her 
to  have  reared  as  large  a  number  as  any  bird  is  capable  of  bringing 
up  at  one  time,  these  might  not  have  been  sufficient  to  have  answered 
her  purpose;  but  by  sending  the  cuckoo  from  one  nest  to  another, 
she  is  reduced  to  the  same  state  as  the  bird  whose  nest  we  daily 
rob  of  an  egg,  in  which  case  the  stimulus  for  incubation  is  sus- 
pended. Of  this  we  have  a  familiar  example  in  the  common  do- 
mestic fowl.  That  the  cuckoo  actually  lays  a  great  number  of 
eggs,  dissection  seems  to  prove  very  decisively. 

Among  the  many  peculiarities  of  the  young  cuckoo,  there  is  one 


Digitized  by  VjOOQ IC 


CC7CKOO*  605 

tbftt  •hows  Itself  very  early.  Long  before  it  leivet  the  ne«t,  it  fre- 
quently^  when  irrtUted,  assumes  the  manner  of  a  bird  of  prey,  looks 
ferocious,  throws  itself  back,  and  pecks  at  any  thing  presented  to  it 
with  great  Tehemence,  of^en  at  the  same  time  making  a  chuckling 
noise  like  a  young  hawk.  Sometimes,  when  disturbed  in  a  smaller 
degree,  it  makes  a  kind  of  hissing  noise,  accompanied  with  a  heav* 
ing  motion  of  the  whole  body^.  The  growth  of  the  young  cuckoo 
19  uncommonly  rapid.  The  chirp  is  plaintive,  like  that  of  the 
hedge-sparrow ;  but  the  sound  is  not  acquired  from  the  foster-parent, 
as  it  is  the  same  whether  it  be  reared  by  the  hedge-sparrow,  or  any 
other  bird.  It  never  acquires  the  adult  note  during  its  stay  in  this 
country. 

The  stomachs  of  young  cuckoos  contain  a  great  variety  of  food. 
On  dissecting  one  that  was  brought  up  by  wagtails,  and  fed  by  them 
at  the  time  it  was  shot,  though  it  was  nearly  of  the  size  and  fulness 
of  plumage  of  the  parent-bird,  I  found  in  its  stomach  the  following 
substances.  Flies  and  beetles  of  various  kind^i :  small  snails,  with 
their  shells  unbroken ;  grasshoppers ;  caterpillars ;  part  of  a  horse- 
bean  ;  a  vegetable  substance,  resembling  bits  of  tough  grass,  rolled 
into  a  ball ;  the  seeds  of  a  vegetable  that  resembled  those  of  the 
goose-grass. 

In  the  stomach  of  one  fed  by  hedge-sparrows,  the  contents  were 
almost  entirely  vegetable;  such  as  wheat,  small  vetches,  &c.  But 
this  was  the  only  instance  of  the  kind  I  had  ever  seen,  as  these  birds 
in  general  feed  the  young  cuckoo  with  scarcely  any  thing  but  ani-^ 
mal  food.  However,  it  served  to  clear  up  a  point  which  before  had 
somewhat  puzzled  me;  for  having  found  the  cuckoo's  egg  in  the 
nest  of  a  green  linnet,  which  begins  very  early  to  feed  its  young 
with  vegetable  food,  I  was  apprehensive,  till  I  saw  the  fact,  that  this 
bird  would  have  been  an  unfit  foster-parent  for  the  young  cuckoo. 
The  titlark,  I  observed,  feeds  it  principally  with  grasshoppers.  But 
the  most  singular  substance^  so  often  met  with  in  the  stomachs  of 
young  cuckoos,  is  a  ball  of  hair  curiously  wound  up.     I  have  found 

*  Toang  aoimaU  being  deprived  of  other  modes  of  defence,  are  probably  endowed 
with  tbe  power  of  exciting  fear  in  their  common  enemies.  If  yon  but  slightly  tonch 
the  yoang  hedge-bog,  for  instance,  before  it  becomes  lolly  armed  with  its  priekly 
cnat,  tbe  litUe  animal  jamps  np  with  a  sodden  spring,  and  imitates  very  closely  the 
'oond  of  the  word,  hash  !  as  we  pronoonoe  it  io  a  lood  whisper.  This  disposition 
is  appsirent  in  many  other  animalsw— Omo. 
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it  of  Tariouft  sizes,  from  tbat  of  a  pea  to  that  of  a  small  nutmeg. 
It  seems  to  be  composed  chiefly  of  horse-hairs,  andfrom  the  resem- 
blance it  bears  to  the  ioiiide  covering  of  the  nest,  I  conceive  the  bird 
swallows  it  while  a  ne&tliog.  |ii  the  stomachs  of  old  cuckoos,  I 
have  oflep  seen  masses  of  hair ;  but  these  had  evidently  once  formed 
a  part  of  the  hairy  caterpillar,  which  the  cuckoo  oileo  takes  for  its 
food. 

There  seems  to  be  no  precise  time  fixed  for  the  departure  of 
young  cuckoos.  I  believe  they  go  off  in  succession,  probably  as 
soon  as  they  are  capable  of  taking  care  of  themselves  ;  for  though 
tjiey  stay  liere  till  they  become  pearly  equal  in  size  and  growth  d 
plumage  to  the  old  cuckoo,  yet  in  this  very  state  the  fostering  care 
of  the  hedge-sparrow  is  not  withdrawn  from  tbem.  J  have  frequently 
seen  the  young  cuckoo  of  such  a  size,  that  the  hedge-sparrow^  baa 
perched  on  its  back,  or  half  expanded  wing,  in  order  to  gain  aaffi- 
cient  elevation  to  put  the  food  into  its  mouth.  At  this  advanced  stage, 
I  believe  that  lyoun^  cuckoos  procure  aome  food  for  themselvfs : 
like  the  young  rook,  for  instance,  which  in  part  feeds  itself,  and  is 
partly  fed  by  the  old  ones  till  the  approach  of  the  pairing  season. 
If  they  did  not  go  off  in  succession,  it  is  probable  we  should  see  tbem 
in  lajrger  numbers  by  the  middle  of  August ;  for,  as  they  are  to  be 
found  in  great  plenty  *,  when  in  a  nestling  state,  they  must  now 
appear  very  numerous,  since  all  of  them  must  have  quitted  the  nest 
before  this  time.  But  this  is  not  the  case  ^  for  they  are  liot  more 
numerous  at  any  season  than  the  parent  birds  are  in  the  months  of 
May  aud  June. 

The  same  instinctive  impulse  which  directs  the  cuckoo  to  deposit 
her  eggs  in  the  nests  of  other  birds,  directs  her  young  ones  to  throw 
out  the  eggs  and  young  of  the  owner  of  the  nest  The  scheme  of 
nature  would  be  incomplete  without  it ;  for  it  would  be  extremely 
difBcult,  if  not  impossible,  for  the  little  birds,  destined  to  find  suc- 
cour for  the  cuckoo,  to  find  it  also  for  their  own  young  ones,  after 
a  certain  period :  nor  would  th^re  be  room  for  the  whole  to  inhabit 
Uie  nest.  Phil.  Tram.  Abr.  v(4.  x. 


The  following  observations  of  Dr.  Darwin,  however,  should  ( 
to  disprove  the  general  doctrine,  that  the  cuckoo  never  builds  a  nest, 
incubates  its  eggs,  or  rears  its  young. 

•  I  bare  known  four  yoang  cuckooi  in  tht  ncfts  of  bedge>9parrow»,  in  a 
padiJock,  at  the  same  time. — Orio. 
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**  Tbe  cuckoo,"  says  be,  "  in  some  parts  of  England,  as  I  am 
well  informed  by  a  very  dibtinct  and  ingenious  gentleman,  batcbea 
and  educates  ber  young;  whilst  in  other  parts  she  builds  no  nest, 
but  uses  that  of  some  lesser  bird,  generally  either  of  the  wagtail  or 
hedge-sparrow,  and  depositing  one  egg  in  it,  take^  no  further  care 
of  her  progeny.'* 

M.  Herissant  thought  that  he  had  discovered  the  reason  why 
cuckoos  do  not  incubate  their  own  eggs,  by  having  observed  that 
the  crop  or  stomach  of  the  cuckoo  was  placed  behind  the  sternum, 
or  breast-bone,  and  be  thence  fancied,  that  this  would  render  incuba- 
tion disagreeable  or  impracticable.  Hist,  de  I'Acad.  Royal.  175^ 
But  Mr.  White,  in  his  Natural  History  of  Selbourne,  asserts,  that  on 
dissecting  a  fern-owl  he  found  the  situation  of  the  crop  or  slomaqh 
of  that  bird  to  be  behind  the  sternum,  like  that  of  the  cuckoo,,  and 
supposes  that  many  other  birds  may  be  organized  in  the  same  manner. 
And,  as  the  fern-owl  incubates  and  hatches  her  own  eggs,  he  ration- 
ally concludes  that  this  structure  of  the  bird  cannot  be  the  cause 
of  her  want  of  maternal  storge. 

As  the  Rev.  IVlr.  Sta£R>rd  was  walking  in  Glossop  Dale,  in  the 
Peak  of  Derbyshire,  he  saw  a  cuckoo  rise  from  its  nest.  The  nest 
was  on  the  stump  of  a  tree,  that  had  been  some  time  felled,  among 
some  chips  that  were  in  part  turned  grey,  so  as  much  to  resen^ble 
the  colour  of  the  bird  ;  in  this  nest  were  two  young  cuckoos :  ty-r 
ing  a  8  tring  about  the  leg  of  one  of  them,  he  pegged  the  other  end 
of  it  to  the  ground,  and  very^  frequently  for  many  days  beheld  the 
old  cuckoo  feed  these  young,  as  he  stood  very  near  them. 

The  following  extract  of  a  letter  from  the  Rev.  Mr.  Wilmot,  of 
Morley,  near  Derby,  strengthens  the  truth  of  the  fact  above  men- 
tioned, of  the  cuckoo  sometimes  making  a  nest,  and  hatching  Tier 
own  young. 

In  the  beginning  of  July,  1792, 1  was  attending  some  labourers 
on  my  farm,  when  one  of  them  said  to  me,  "  there  is  a  bird's 
nest  upon  one  of  the  Coal-slack  Hills ;  the  bird  is  now  sitting,  and 
is  exactly  like  a  cuckoo.  They  say  that  cuckoos  never  hatch  their 
own  eggs,  otherwise  I  should  have  sworn  it  was  one.''*  He  took 
me  to  the  spot :  it  was  an  open  fallow  ground  :  the  bird  was  upon 
the  nest :  I  stood  and  observed  ber  some  time,  and  was  perfectly 
satisfied  it  was  a  cuckoo :  I  then  put  my  hand  towards  her,  and 
she  almost  let  me  touch  her  before  she  rose  from  the  nest,  which 
she  appeared  to  quit  with  great  uneasiness,  skimming  over  the 
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ground  in  the  manner  that  a  hen  partridge  does  when  didtiirbed 
from  a  new  batched  brood,  and  went  only  to  a  thicket  about  forty 
or  fifty  yards  from  the  nest ;  and  continued  there  as  long  as  I  staid 
to  observe  her^  which  was  not  many  minutes.     In  the  nest,  which 
was  barely  a  hole  scratched  out  of  the  coal-slack  in  the  manner  of 
a  plover's  nest,  I  observed  three  eggs,  but  did  not  touch  them.     As 
I  had  labourers  constantly  at  work  in  that  field,  I  went  thither  every 
day,  and  always  looked  to  see  if  the  bird  was  there,  but  did  not 
disturb  her  for  seven  or  eight  days,  when  I  was  tempted  to  drive  her 
from  the  nest,  and  found  two  young  ones,  that  appeared  to  have 
been  hatched  some  days,  but  there  was  no  appearance  of  tlie  third 
egg.    I  then  mentioned  this  extraordinary  circumstance  (for  such 
I  thought  it)  to  Mr.  and  Mrs.  Holyoak,  of  Bidford -Grange,  War- 
wickshire,  and  to  Miss  M.  Willes,  who  were  on  a  visit  at  my  house, 
and  who  all  went  to  see  it.    Very  lately  I  reminded  Mr.  Holyoak 
of  it,  who  told  me  he  had  a  perfect  recollection  of  the  whole,  and 
that,  considering  it  a  curiosity,  he  walked  to  look  at  it  several  times, 
was  perfectly  satisfied  as  to  its  being  a  cuckoo,  and  thought  her 
more  attentive  to  her  young,  than  any  other  bird  he  ever  observed, 
having  always  found  her  brooding  her  young.     In  about  a  week 
after  I  first  saw  the  young  ones,  one  of  them  was  missing,  and  I  ra- 
ther suspected  my  plough-boy  having  taken  it ;  though  it  might 
possibly  have  been  taken  by  a  hawk,  sometime  when  the  old  one 
was  seeking  food.    I  never  found  her  ofTher  nest  but  once,  and  that 
was  the  last  time  I  saw  the  remaining  young  one,  when  it  was  al- 
most full  feathered.     I  then  went  from  home  for  two  or  three  days, 
and  when  I  returned,  the  young  one  was  gone,  which  I  take  for 
granted  had   flown.     Though  during  this  time  I  frequently  saw 
cuckoos  in  the  thicket  I  mention,  I  never  observed  any  one  that  I 
supposed  to  be  the  cock-bird,  paired  with  this  hen." 

Nor  is  this  a  new  observation,  though  it  is  entirely  overlooked  by 
the  modem  naturalists,  for  Aristotle,  speaking  of  the  cuckoo,  asserts 
that  she  sometimes  builds  her  nest  among  broken  rocks,  and  oo  high 
mountains,  but  adds,  in  another  place,  that  she  generally  possessed 
the  nest, of  another  bird;  and  Niphus  says  that  cuckoos  rarely 
buiki  for  themselves,  most  frequently  laying  their  eggs  in  the  nests 
of  other  birds. 

[Zoonomia,  Sect.  xvi.  xviii.  5. 
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The  fair  induction  appears  to  be,,  thai  the  same  instinct  which 
prompts  the  cuckoo  to  provide  herself  with  a  nest,  and,  wherever  it 
is  attainable,  through  the  labour  of  some  other  bird,  prompts  her, 
where  this  is  not  attainable,  to  build  and  incubate  for  herself.  We 
hear  of  numerous  instances  of  a  similar  adaptation.  Thus  the  ostrich, 
in  the  desert  of  Arabia,  abandons  her  eggs  afler  she  has  deposited 
them  in  the  sand,  and  entrusts  them  to  the  heat  of  the  sun,  which 
is  sufficient  for  their  maturity  :  but  in  Senegal,  where  the  heat  is 
someivhat  less,  and  not  perfectly  adequate,  she  sits  upon  theiA 
through  the  night,  though  she  relinquishes  them  in  the  day ;  and 
at  the  Cape  of  Good  Hope,  where  there  is  less  heat  still,  she  sits 
upon  them,  like  other  birds,  both  day  and  night. 

lEdiior. 
SBCTION  yii« 

Ostrich.    Emen  or  Coisawary, 

Stntthiov— Linn. 

The  genus  struthio  contains  four  species,  all  of  them  possessing 
great  bulk  and  power,  and  entitled  to  a  distinct  notice.  They  are 
as  follows : 

.    1.  Ostrich. 

■^  Stnitbkhcamelat.— Linn. 

Thts  species  is  characterised  by  having  only  two  toes  to  the  foot. 
.  Though  the  power  of  flying  may  be  considered  as  the  distinguished 
attribute  of  the  feathered  tribes  in  general,  yet  there  are  some  par- 
ticular families  to  which  nature  has  denied  that  endowment;  while 
she  has  granted  it  to  a  few  of  the  quadrupeds,  and  even  of  fishe$. 
It  is  thus  that  she  displays  the  extent  of  her  power,  by  the  variety 
of  her  productions,  and  disdains  to  be  confined  within  the  narrow 
limits  prescribed  to  her  by  the  systems  of  philosophers.  As  we 
descend  from  the  class  of  quadrupeds  to  contemplate  that  of  birds, 
we  find  the  connecting  linl^,  which  unite  thoe  two  orders  into  one 
great  chain,  very  short,  and  almost  imperceptible ;  for,  while  the 
flying-squirrel,  the  bat,  and  some  of  the  inferior  quadrupeds,  are 
invested  with  the  power  of  flight,  and  with  other  properties  of  birds, 
the  ostrich,  dodo,  and  cassowary,  are^  by  their  enormous  size,  con- 
fined to  the  ground,  and  indicate,  by  their  habits,  a  near  affinity  to 
the  four*footed  animals.  Thu9,  as  we  descend  from  those  swift  and 
slender  birds,  which  are  destined  to  move  in  the  higher  regidhs  of 
the  air,  we  find  them  growing,  by  graduaFand  almost  impercepti- 
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Me  degmi,  beayicr  andkis  agik  ;  Ull  at1eogtli>  betog  wboUy  lies- 
titute  of  the  qualities  necctMiy  for  flight,  they  are  JncapaUe  of  ri«ii(^ 
from  the  s^irfaoe  of  the  earth* 

The  ostrich  is  the  largest  of  all  birds,  aod  from  this  prero|ptive 
in  a  great  measure,  ia  incapable  of  flight,  the  g^reat  prerogative  «f 
the  order.  Its  weight  is  about  fourscore  pounds ;  its  height,  from 
the  top  of  the  head  to  Jthe  ground,  is  from  seven  to  nine  feet ;  leogth, 
from  the  beak  to  the  tip  of  the  tail,  is  about  the  same.  When 
walking,  it  seems  as  tall  as  a  man  on  horseback.  The  pluma^^  of 
the  ostrich,  however,  as  well  as  ii»  weight,  is  aa  insuperable  bar 
against  its  ever  rising  into  the  air.  The  vanes  of  the  wiog-featlien 
are  separate  and  detached,  like  hairs,  and  incapable  of  making  anj 
impresiioQ  on  the  atmosphere.  Those  of  the  tail,  and,  indeed,  of 
the  whole  body,  are  of  the  same  atvuc^we.  They  are  all  as  soU  as 
down,  and  utterly  unfit,  not  only  for  flying,  but  for  defending,  the 
body  of  the  animal  from  external  injury.  The  feathers  of  other 
l>irds  have  their  webs  broader  on  the  one  side  than  on  the  other; 
but  those  of  the  ostrich  have  Ae  shaft  exactly  iti  the  middle.  The 
head,  upper  part  of  the  oeck,  sides  and  thighs,  are  covered,  instead 
of  with  feathers,  with  a  clear  and  white  kind  of  hair,  which,  on  the 
head,  somewhat  resembles  the  bristles  t)f  a  hog.  The  thighs  of 
this/bird,  in  which  its  strength  seems  chiefly  to  reside,  are  large  and 
musicular;  and  its  bard  and  scaly  legs,  which  are  supported  by  two 
thick  toes,  have  a  striking  similarity  to  those  of  a  goat.  These  toes 
are  of  unequal  size ;  the  inner,  which  is  both  longer  and  thicker 
being  seven  inches  in  length,  including  the  claw.  The  other, 
which  is  without  a  claw,  is  only  /our  inches.  It  is  the4>oly  bird 
that  possesses  eyelidi),  and  these  are  fringed. 

The  internal  structure  of  the  ostrich  exhibits  still  more  decisive 
proofs  of  its  affinity  to  the  race  of  quadrupeds,  and  of  its  deviation 
from  that  of  birds.  The  heart  and  lungs  are  separatad  by  a  mid- 
rifl;  as  in  quadrupeds;  while  the  sexual  organs  bear  an  equal  re- 
semblance and  analogy ;  as  do  also  the  kidneys,  which  difler  ffoa 
those  of  other  birds,  in  not  being  divided  into  two  lobes.  It  hss 
two  stomachs,  the  one  larger,  resembling  the  crop  of  other  birds ; 
and  the  other  smaller,  and  constructed  like  the  stomach  in  the 
human  species.  The  first  is  furaished  with  a  large  number  of 
inuscular  fibres,  and  seems  to  act  by- trituration ;  while  the  second, 
which  acts  by  means  of  a  gastric  liquor,  is,  on  opening  the  bird, 
constantly  found  filled  with  a  variety  of  dififerent  subitanoes,  V€ge> 
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Ublet»  gr9ia»vflfl«ti»  a^d  ev^n  mhk  9Umc$,  gla«f^  ^iion,    liUj^ 
irem  £»rty  ta  fifty  eggs,  u  large  as  the  bead  of  a  cbiUi« 

'Though  the  ostf  icb  be  a  Ibinl  known  from  Itbe  e^rliiest  ayes,  H  is 
probable  ihat  we  are  uqacqqainted  with  many  interesting  particqlarft 
relating  to  iu  history.  The  author*  of  tbi$  8acre4  volume  hyfive 
many  comparisons  drawn  from  its  manners ;  and>  as  an  article  /af 
food,  we  know  ii  was  forbiddep  jto  the  Jews^  A^iltotle  also  men- 
tions this  bird,  as  no  less  remarkable  for  its  ^z^  tbm  fecundity.  In 
ihose  fMM-cbed  deserts  of  Africa,  hovev^,  wher^  it  resides^  and 
where  it  runs  with  sif  ch  precipitation  on  the  a{»proach  of  any  invade^* 
it  can  seUom  become  an  ol^ec^  of  closf^  eyamin^tjj»p,  p^icidarly  to 
mep  of  s^ch  curiosity  aa  mgbt  iodujce  them  Co  describe  its  manners. 
The  race  of  these  birds,  though  anciept,  #tili  remaif^  PU^9  M^  al* 
most  solitary^  I^ike  Ihe  eleph^  among  quadrupeds^  tlpe  oftr^ch 
constitutes  a  genua  ofieriog  few  or  no  varieties,  sypd  perfectly  dis^in- 
^juiahed  by  (Characters  equally  striking  and  permanep^ 

The  ostrich  b  peculiar  to  Africa,  to  the  neighbouring  islpmdf^  ao4 
to  those  parts  of  Asia  that  lie  io  the  vicinity  of  the  African  (conti- 
nent. The  native  country  of  the  rhinoceros  and  (be  elephaat,  of  the 
lajtter  of  which  the  ostrich  is  the  representative  aipong  bjirds,  U  ^Iso 
the  birth-place  i)f  this  singular  creature.  It  isaeklom  found  beyoo4 
the  distance  of  thirty*five  degrees  from  the  line,  on  either  side ;  iand, 
as  it  ia  incapable  of  flight,  it  must,  like  the  qi^rupeds  of  these  ^rti- 
tudes,  have  always  been  confined  to  the  apcient  continent.  It  pre- 
fiira,  for  its  residence,  those  mountains,  and  parphed  deserts,  that 
are  never  refreshed  by  rain ;  a  circumstance  which  tends  to  corro- 
borate the  report  of  the  Arabs,  that  these  birds  never  drink.  Vast 
flocks  of  them  are  seen  in  these  barren  and  solitary  regions.  At  a 
distance  they  appear  like  an  army  of  cavalry,  and  often  alarm  the 
cai^avana  that  are  travelling  through  them. 

The  spoils  of  the  ostrich  are  too  valuable  a  prize  to  the  hunts- 
men, to  admit  of  his  remaining  undisturbed,  even  in  those  wild  re* 
treats.  Among  some  nations,  their  eggs^  their  bloud,  their  fat> 
and  their  flesh,  have  been  eagerly  sought,  as  articles  of  food.  Whole 
nations  have  obtained  the  appellation  of  Struthophagi»  ffom  their 
partiality  for  this  food ;  apd  even  the  luxurious  Romans  themselves^ 
as  we  learn  from  Apicius^  considered  the  flesh  of  the  ostrich  as  a 
delicacy.  The  emperor  Heliogabalus,  so  justly  famed  for  his  extra- 
vagance and  tasteless  profusion,  caused,  on  one  day,  the  brains  of 
six  hundred  of  them  to  be  served  up  at  one  meal.    At  the  present 
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day,  the  inbttMtanU  of  Numidia  are  said  to  tame  tbem,  in  order 
to  live  upon  their  flesh,  and  sell  ihcir  feathers.  Their  eggs  arc 
about  thirty  times  heavier  than  those  of  our  conamon  hens,  and  fur- 
nish aplentifbl  repast  for  eighteen  men.  BufTon,  however,  thinks 
those  writers  guilty  of  exaggeration  who  have  stated  their  weight  at 
fifteen  pounds. 

The  beauty  of  the  plumage  of  the  ostrich,  particularly  of  the  long 
feathers  that  compose  his  wings  and  tail,  is  the  chief  reason  why 
man  has  been  so  active  ra  pursuing  him  into  deserts,  at  so  much  ex- 
pense and  labour.  The  Arabs,  who  make  a  trade  of  killing  these 
birds,  formerly  converted  their  skins  into  a  kind  of  cuirass  and  buck- 
ler. The  ancients  used  their  plumes  as  ornaments  for  their  helmets. 
The  ladies  in  the  east  make  them  still  an  ornament  in  their  dress  ; 
and  not  long  since,  the  fine  gentlemen  of  our  own  country  made  use 
of  them  in  decorating  their  hats.  In  Turkey,  the  janissary,  who 
has  signalized  himself  by  some  military  achievement,  is  allowed  to 
assume  them  as  a  decoration  to  his  turban ;  and  the  sultan,  in  the 
seraglio,  when  meditating  conquests,  and  feats  of  a  gentle  nature, 
pnts  them  on,  as  the  most  irresistible  ornament  of  his  person. 

The  spoils  of  the  ostrich  being  thus  a  valuable  article  of  com- 
merce, the  hunting  of  that  bird  is  one  of  the  most  serious  employ- 
ments of  the  Arabs,  who  train  the  fleetest  horses  for  the  purpose. 
AHhongh  the  ostrich  be  far  swifler  than  the  best  courser,  yet  by 
hunters  on  horseback,  he  is  commonly  taken  ;  and,  of  all  the  vari- 
eties of  the  chase,  thi§  is  perhaps  the  most  laborious.  The  Arab, 
when  mounted,  still  keeps  the  ostrich  in  view,  without  push- 
ing him  so  close  as  to  nrake  him  escape  to  the  distant  moun- 
tains ;  but,  at  the  same  time,  so  as  to  prevent  him  from  taking 
any  food.  This  is  the  more  easily  done,  as  the  foolbh  bird 
takes  his  course  in  a  waving  and  circuitous  direction,  which  is 
greatly  shortened  by  the  hunters,  who  come  up  behind,  and, 
relieving  each  other  by  turns,  thus  keep  him  still  running.  After 
two  or  three  days  of  fatigue  and  famine,  he  becomes  so  ex- 
hausted, that  the  hupters  fall  upon  him,  and  in  a  few  moments 
dispatch  him,  by  striking  him  on  the  head  with  cudgels,  that  his 
blood  may  not  tarnish  the  lustre  of  his  white  feathers.  It  is  said, 
that  when  he  finds  all  possibility  of  escape  cut  o£^  the  ostrich  hides 
his  head.  In  the  vain  expectation  that  the  whole  of  his  body  will 
then  be  concealed  from  his  pursuers.    There  are  still  other  methods 
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cff  hunting  the  oBtrich,  as'  with  dogs  and  nets ;  but  that  practised  bj, 
the  Strutbophagi  appears  most  Ingenious.  They  covered  themselves 
urith  ostrich  skins;  and«  passing  their  arms  through  the  neck,s  of 
tbem>  counterfeited  all  the  motions  of  these  birds.  When  admitted 
into  their  society,  they  readily  surprised  them. 

The  ostriches,  though  inhabitants  of  the  desert,  and  possessed  of 
prodigious  strength,  are,  especially  if  taken  when  young,  neither  so 
fierce  nor  so  difficult  to  tame  as  might  be  expected.  The  inhabi- 
tants of  Dara  and  Libya  are  said  to  render  them  almost  domestic, 
like  herds  of  cattle,  with  scarcely  any  other  means  than  constantly 
accustoming  them  to  the  sight  of  man  ;  to  receive  from  him  their 
food,  and  to  be  treated  with  gentleness. 

Besides  the  use  of  their  feathers,  ostriches,  in  their  domestic,  state, 

are  said  to  be  mounted  and  rode  upon  in  the  same  manner  as  horses. 

Firmius,  an  Egyptian  prince  of  the  third  century,  used  them  for  that 

purpose ;  and,  in  afler  times,  Moore  assures  us,  that,  at  Ivar,  io 

Africa,  he  saw  a  man  travelling  upon  an  ostrich.    Adanson  asserts, 

that,  at  the  factory  of  Podore,  he  bad  himself  two  ostriches,  that, 

although  young,  ran  faster  than  a  race-horse,  with  two  negroes  on. 

their  backs*   But,  although  these  birds  may  be  so  tamed,  that,  like 

cattle,  they  will  sutler  themselves  to  be  driven  in  flocks  to  and  from 

their  stalls,  and  even  to  be  mounted  like  horses^  yet  there  is  reaso» 

to  apprehend,  from  their  invincible  stupidity,  they  can  never  be 

taught  to  obey  the  hand  of  the  rider,  to  comprehend  the  meaning. 

of  his  commands,  or  to  submit  to  his  will.     For  it  appears,  by  Adaii- 

son's  narrative,  that  the  ostriches  at  Podore,  though  they  did  not 

run  to  a  great  distance,  scamp>ered  several  times  around  the  village, 

and  that  they  could  only  be  stopped  by  barricading  the  passage^ 

From  this  intractable  disposition,  there  is  reason  to  apprehend,  that 

man   will  never  be  able  to  avail   himself  of  the  strength  and 

swiftness  of  the  ostrich  as  he  has  availed  himself  of  those  qualities 

in  the  horse. 

The  voracity  of  this  bird  far  exceeds  that  of  any  animal  whatever, 
for  it  will  devour,  and  that  with  equal  greediness,  every  thing  that 
it  meets  with ;  stones,  wood,  brass,  iron,  or  leather,  as  readily  as 
it  will  grain  and  fruit,  which,  in  its  native  wilds,  are  probably  its 
principal  food.  Those  dissected  by  Warren  and  Ramby,  had  their 
stomachs  so  crammed  with  these  heterogeneous  substances,  that 
they  were  astonished  that  these  animals  were  able  to  digest  such  a. 
mass.    The  fact  is,  notwithstanding  the  marvellous  accounts  of  this 
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bifd*sdigesfite  poMrti%,  tliat  Won,  ttii  eib«r  tod^toulisiwMt, 
tbrotf^  it  without  uhdcrgoi^  a  gr«itfnr  di^ng«  by  Ibe  aciwa  ©f  its 
HbmneH,  (Irtn  tbcy  ta-e  ktMnrti  fr 6m  tiqKftiefice  to  ondet^  io  jMm* 
Itig  tbfoti^  the  stofoiicb  tti4  iiltettinM  of  Che  («oinmon  hen  or  tufkej^ 
Whether  by  trituration,  or  by  the  gastric  juice,  il  is  Kot^  peihmp&^ 
jret  fully  iiicertained ;  but  it  is  a  weH  eitiMiehed  foci,  ttuit  all  aoetals 
lose  ftom^hat  of  theif  weight  wheu  exposed  to  the  actiow  ef  Uie 
stMdach  of  birds* 

The  cause  of  the  iuMitlttble  voracity  of  the  ostrieli  is  the  largeneav 
of  iu  stomachs,  and  the  necessity  it  is  utider  of  filHug  them  ;  its 
swallowing  indlsoriminatrfy  Whaterer  comes  in  its  way,  aHses  him 
its  want  of  taste  and  smell.  The  tongue  and  mou^  are  coveredl 
with  a  soft  cartilagfinous  substance,  which  renders  them  hisenstble 
to  the  particles  of  any  body  that  is  applied  to  them.  So  obtuse  and 
d^  is  Its  sense  of  smcl),  that  this  bird  wiU  devour  what  is  peTfect\y 
foisoDoys*  VaHisnieri  saw  one  that  had  died  from  having  swallowed 
a  large  quantity  of  quicic  lime. 

This  bird  is  highly  salacious,  bat  ob)«erves  a  strict  eonmiblal  fide^ 
lily  to  bis  female ;  a  circumstance  which  is  contrary  to  the  usage 
of  most  of  the  heavy  birds^  The  season  at  which  ostriches  lay» 
varies  with  the  ^etnperature  of  the  clinute.  These  ob  the  hi  til 
side  of  the  line  begin  about  the  flrat  of  July  {  while  such  as  inhabit 
the  sooth  of  Africa  de<^  it  to  the  latter  end  of  December.  Ch- 
mate  and  sitdation  have  also  a  great  inOnence  on  their  manner  of 
ioctibatioh.  In  the  torrid  zone  the  ostrich  h  contented  with  de^ 
positing  her  eggs  in  a  mass  of  sand,  carelessly  scraped  together 
with  her  fbet.  There  they  are  strAoiently  heated  by  the  Wa^mtli 
of  the  sun,  and  nifed  the  lucobwion  of  the  female  only  fot  a  little 
dufing  the  nights  But  although  the  ostilcb  be  but  INtle  engaged 
in  hatching  her  eggs^  she  displays,  by  continual  watching  for  the 
preservation  of  her  nascent  progeny,  aH  the  soiicrtttde  of  a  tender 
mother :  and  there  is  a  cruel  method  of  catching  them,  founded 
upon  this  parental  aflbctidn,  which  Consists  in  planting  arodod  the 
nest  a  number  of  sharp  pales,  upon  which  ibe  female  stebs  herself 
in  her  haste  to  retufti  to'  her  eggs.  In  proportion  to  the  coldneas 
of  the  climate^  the  oMrtCh  hatches  with  more  assiduity ;  and  it  Is 
only  in  the  warm  regions,  where  there  is  no  danger  of  her  eggs 
being  chilled,  that  she  leaves  them  bfy  day ;  a  circumstance  ft^ 
which  she  very  early  Incurred  the  reproach  of  being  destitute  9i 
a  fiction*    So  fkr,^  however,  is  this  from  being  true,  thit  she  eosh 
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tiDualljr  watdM  fof  ibeii  prcKti^atiMi,  to  kmg  as  tbajr  itmiiti  in  a 
hdpWM  flUU^  whkh  i«  langcif  or  ahorler  accocdiDg  UKtbe  dinal^ 
Keiilier  tbesiie  of  the  eggaof  Uiesc  birda^  nor  the  t»ne  aeteisary  IW 
hatching  them,  nor  the  number  of  their  young,  are  tixaetly  a8cer<» 
tamcd^  Satte  accounts  aajr,  Ibat  they  produce  twice  or  thrice  in 
Uie  year>  each  hroed  containing  ten  or  twelve  youngw  Willougfaby 
•angfta  theoa  nokst  tban  fifty  eggi  in  a  year ;  a  Dumber,  wliich, 
mi  the  weight  of  fifteen  pounds  each,  would  make  the  bird  pro<l«ce 
acfen  hundred  and  fifty  poundi  weight  of  egggf  too  much,  surely > 
for  an  animal  weighing  only  eighty  pounds. 

9.  Rhea,  or  American  (ktrich, 

Strotbio-rbea.«-LiNN. 

Feet  three-toed,  and  a  found  callua  behind.  This  bird  is  so  nearly 
allied  to  the  oatrtcb,  that  it  may  be  considered  as  his  representative 
in  the  New  Continent,  to  which  it  peculiarly  belongs.  It  inhabit^' 
Guiana,  Brazil,  Chili,  and  those  immense  forests  that  extend  north'* 
ward  from  the  mouth  of  the  river  Plata ;  and  Is  found  as  far  south 
aa  the  MegaUanic  Straits.  Formerly  these  birds  were  more  widely 
spread  over  South  America ;  but,  in  proportion  as  population  in* 
creased,  these  timid  animals  fled  from  their  habitations,  or  becaatie 
victims  to  superior  power. 

The  rhea,  being  next  in  siae  to  the  black  ostrich,  is  by  fur  the 
largest  bird  in  the  New  World.  The  adults  are  six  feet  high  :  and 
Wafer,  who  measured  the  thigh  of  one  of  the  tallest,  found  it  equal 
to  that  of  a  man ;  while  the  kg  was  three  feet  long.  It  has  the 
long  neck,  small  head,  and  flat  beak,  that  distinguish  the  black  os- 
trich; but,  in  other  respects,  it  has  a  great  resemblance  to  the 
cassowary.  The  shape  of  the  body  is  oral ;  and,  when  covered 
fully  with  feathers^  approaches  to  rotundity.  Its  tarings  are  so 
short  as,  to  be  useless  for  flight,  ^ut  like  those  of  the  ostrich,  may 
probably  give  some  assistance  in  running.  The  back  and  rump 
are  covered  with  long  feathers,  which  hang  down  over  the  anui^ 
and  form  what,  in  this  animal  is  the  uil.  The  whole  upper  part 
of  the  body  is  covered  with  grey  plumage,  and  the  under  with 
white*  The  toes  are  three,  all  before  s  behinid  there  is  a  callous 
kind  of  heel,  which  supports  the  bird,  and  is  supposed  to  assist  it 
in  running.  It  posseseei  the  same  remarkable  velocity  which  cha* 
racteriees  the  ostrich ;  and  its  running  is  attended  with  a  singular 
motion  of  its  wings.    It  raises  one  for  some  time  above  the  body. 
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and  then  dropt  it  Co  erect  the  other,  and  holds  il^  for  a  while,  in 
the  tame  strange  position.  Such  is  their  velocity,  that  the  savages 
are  obliged  to  lay  snares  in  order  to  catch  them ;  for  they  are  hi 
vain  chaced  by  the  swiftest  dogs. 

'  .  The  rhea  shews  the  same '  indiscriminate  voracity  as  the  ostricii. 
like  it.  It  devours  stones,  iron,  and  hard  substances ;  and,  as  thia 
is  a  quality  peculiar  td  all  the  granivorous  tribes,  it  is  probable 
that  fruit,  grain,  and  vegetable  substances,  are  the  natural  food  of 
this  bird.  The  fiible  told  of  the  male  compelling  a  number  of  fe- 
males to  lay  in  the  same  nest,  and  then  charging  himedf  with  the 
task  of  incubation,  deserves  no  credit;  nor  is  tho  circumstance 
less  romantic  of  his  separating  from  the  nest  two  eggs,  upon  which 
he  does  not  sit,  but  allows  to  addle,  that,  by  hreaHung  them  in 
that  state,  he  may  collect  insects  to  feed  the  young.  It  b  proba- 
ble that  the  eggs  of  the  rhea^  like  those  of  the  ostrich,  are  hatched 
partly  by  the  heat  of  the  sun,  and  partly  by  incubation.  The 
young,  says  Wafer,  when  first  excluded  from  the  shell,  are  so  fo- 
roil^ir,  that  they  follow  the  first  person  they  meet ;  but,  on  grow- 
ing older,  they  acquire  experience,  and  become  more  shy  and 
suspicious.  The  flesh  of  the  young  rhea  is  reckoned  good  eating; 
and  it  inight,  perhaps,  be  improved,  and  rendered  more  abundant  by 
domestication,  as  has  been  that  of  the  turkey  or  common  hen,  which, 
like  the  rhea,  are  indigenous  to  the  burning  regions  of  the  torrid 
zone.  The  former,  in  particular^  originally  inhabited  the  same 
tracts  of  the  American  continent.  The  bird  defends  itself  with  its 
feet,  and  calk  its  young  by  a  kind  of  hiss. 

3.  Emen,  or  Cassowary. 
Stratbio-cMi}ariiis.^LitfN. 

Feet  three-toed;  helmets  and  dew*1aps  naked.  This  bird  in* 
habits  the  torrid  zone,  and  especially  the, island  of  Java,  whence 
It  was  first  brought  into  Europe  in  1597.  Its  habitation  begins  in 
those  temperate  climes,  which  are  contiguous  to  the  precincts  of 
the  ostrich ;  and,  as  it  occupies  a  region  more  favourable  to  the 
multiplication  of  the  human  race,  its  members  are  continually 
decreasing  in  proportion  to  the  increase  of*the  number  of  its 
destroyers. 

Next  to  the  ostrich  and  rhea,  the  cassowaries  are  the  largest 
birds  of  ihe  feathered  race.  They  are  of-  various  sizes.  The  one 
described  by  the  Academy  of  Sciences  in  Paris  was  fife  feet  and  a 
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half  from  the  bill  to  the  daw.  The  Dutch  compare  the  bulk  of 
these  birds  to  that  of  a  sheep.  From  the  shortness  of  .the  legs  and 
neck,  they  are  not  so  tall  as  the  ostrich;  but  the  body  has  a  more 
heavy  aod  clumsy  appearance  to  the  eye.  The  most  re^iarkable 
trait  in  the  appearance  of  these  birds,  is  a  sort  of  helmet  upon  the 
head,  which  reaches  from  the  base  of  the  bill  to  the  crown :  it  is 
nearly  three  inches  tn  height^  and,  at  the  root,  is  three  in  thick- 
ness. The  middle  of  the  upper  eyelid  is  furnished  with  a  row  of 
black  hairs,  which  gives  the  animal  a  kind  of  wild  aspect,  that  the 
large  aperture  of  the  beak  renders  still  more  fierce  and  menacing. 
The  head  and  upper  part  of  the  neck  are  almost  naked,  being 
only  here  and  there  interspersed  with  blackish  hairs,  that  partially 
cover  a  blue  wrinkled  skin.  The  feathers  that  cover  the  body  of 
the  cassowary,  as  well  as  those  for  flight,  are  all  of  one  kind,  and 
of  the  same  blackish  colour.  They  are  generally  double,  having 
two  shafts  that  grow  from  one  short  trunk,  which  is  fixed  in  the 
skin.  The  small  fibres  of  which  the  vanes  are  composed,  have 
so  little  adhesion  to  each  other,  that  the  bird,  when  viewed  at  a 
distance,  seems  clothed  with  hair  rather  than  with  feathers.  The 
wings  of  the  cassowary  are  still  shorter  than  those  of  the  ostrich, 
and,  by  consequence,  still  more  unfit  for  fiying.  They  are  fur* 
nished  each  with  four  hard-pointed  feathers,  resembling  darts, 
of  which  the  longest,  which  is  eleven  inches,  is  a  quarter  of  an 
inch  thick  in  the  root.  Its  feet  are  also  armed  with  large  black 
claws,  which  give  the  animal  an  appearance  of  being  formed  for 
hostility.  But,  though  supplied  with  weapons  that  might  render 
it  very  formidable  to  the  rest  of  the  animal  world,  the  cassowary 
leads  a  peaceable  and  inofiensive  life.  It  never  attacks  others; 
and  nothing  short  of  necessity  will  make  it  even  defend  itself. 
When  it  does  defend  itself,  it  kicks  like  a  horse,  and  pushes 
down  its  assailant  by  running  against  him,  and  grunting  like  a 
swine. 

The  movements  of  the  cassowary,  when  travelling,  are  awk- 
ward, and  apparently  heavy.  It  seems  to  give  a  kind  of  kick 
backward  for  every  hop  it  makes  forward ;  but,  so  much  is  swift- 
ness the  prerogative  of  birds,  that  the  cassowary,  which  is  among 
the  dullest  of  the  tribe,  will  outrun  the  fleetest  steed.  It  is  dis- 
tinguished by  the  same  voracity  which  characterises  the  rhea  and 
.  ostrich.  It  swallows  every  substance  that  is  offered  to  it,  that  is 
not  too  large  for  the  circumference  of  its  throat,  and  possesses  tb^ 
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fm:\A^  <A  x^iktig  iU  ft^d^  whed  dhagreeMe,  with  the 
dispatch  with  Whieh  it  Hrallowed  it.    . 

The  femate  lays  a  number  cf  asb-coloured  spotted  ^eggs,  abovt 
thirteen  inches  iu  chTumfcrecice  one  Wfty^  and  six  the  other^  of  m 
greettii^  colour^  wHh  still  deeper  green  spots. 

4.  New  Holkmd  Cat9o/mary. 

Stnitbio  Noftt  HoVaddic 

Feet  three-toed;  crown  flat;  shanks  serrate  behind.  This 
species  inhabits  New  Holland,  and  is  nearly  as  tall  as  the  black 
ostrich,  being  not  less  than  seven  feet  two  Inches  in  height  like 
the  rest  of  the  genus,  it  runs  with  prodigious  speed,  and  escapes 
the  pursuit  of  the  greyhound.  Bill  black ;  bead,  neck^  and  body^ 
covered  with  bristly  feathers,  varied  with  brown  and  grey ;  throat 
nakedish,  blueish;  feathers  of  the  body  a  little  incurved  at  the  tip; 
wings  hardly  visible ;  legs  brown. 

SECTION     VII. 

Thrtuh  kind. 
Tordil».^*-LiifN. 

The  genus  turd  us  is  one  of  the  most  voluminous  in  omitfao* 
logy,  including  not  fewer  than  one  hundred  and  thirty-sit  species 
scattered  over  the  globe,  of  which  some  are  inhabitants  of  our 
country.' 

To  thi$  numerous  division  belong  more  especialfy  the  rarssef. 
Common  thrush,  field-fare,  black-bird,  and  mocking-bird,  each  of 
which  We  shall  proceed  to  describe. 

The  French  term  the  birds  of  this  genus,  that  have  speckled  and 
variegated  plumage,  grives;  and  thode  of  a  more  unifortD  fane, 
merles.  In  the  thrush  tribes,  the  male  and  female  are  pretty  nearly 
of  the  same  size :  they  are  generally  subject  to  a  variation  of  co- 
lour, in  different  seasons  qf  the  year.  The  outer  toe  is  connected 
with  the  middle  by  a  membrane,  as  far  as  the  first  joint :  their  bill 
is  denticulated  towards  the  point,  and  none  of  them  feed  upon 
grain,  which  is  probably  too  hard  for  their  stomachs  to  digest. 
They  are  properly  baccivorous ;  but  to  this  food  they  add  insects 
and  worms :  hence  they  ^re  frequently  seen  scratching  the  ground, 
especially  after  rain,  when  these  animals  come  to  the  turftce. 


Digitized  by  VjOOQ IC 


THRUSH   KIND.  61  f0 

Amon^  the  Romans  some  species  of  tb^  tfanisb  wefe  deemed 
exquisite  food ;  wbende  Maitidl : 

"  Inter  aves  tufdus^  inter  quadrupes,  gloria  prima,  tepus;** 

and,  to  procure  a  supply  of  it,  no  laboaf  of  eXpetiCe  Was  spared 
by  that  sensual  and  loxufioiis  people.  They  constructed  large 
atiaries,  fit  for  the  reception  of  many  thousands  of  these  devoted 
creatures,  along  with  equal  numbers  of  quails,  ortolans,  and  othef 
birds  reckoned  delicate  eating.  8uch  vast  numbers  of  these  avi- 
aries were  erected  in  the  vicinity  of  Rome,  that  their  dung  tris 
employed  as  a  manure  for  the  fields,  like  that  of  the  dove-houses 
i^llh  us.  " 

In  these  aviaries,  however,  the  Roman  bii'ds  enjoyed  not  the 
same  libei'ty  With  oUr  dove-^hoitse  pigeons;  for  they  Were  never 
allowed  to  escape,  and,  by  consequence,*  they  seldom  laid,  ot 
produced  young.  As,  however,  they  were  provided  with  abun« 
dance  of  well-chosen  food,  they  readily  fattened,  to  the  great 
profit  of  the  proprietor.  Their  ordinary  price  Was  about  two 
sfalUitigs  a-piece ;  but,  about  the  time  of  a  public  triumph,  or  any 
grand  festival,  they  far  exceeded  that  sum.  These  aviaries  were 
large  vaulted  buildings,  supplied  with  a  number^  of  joists,  upoti 
which  the  birds  might  perch.  Tliey  were  but  obscurely  lighted, 
so  that  the  prisoners  might  never  see  the  fields,  the  woods,  or  the 
wild  birds  fluttering  at  their  liberty;  images  which  could  not  fait 
to  excite  a  regret  for  their  lost  freedom,  and  to  prevent  them  from 
fattening.  Slaves,  says  Buffon,  should  never  see  too  cleariy ;  and 
they  took  care  that  these  should  only  be  able  to  distinguish  the 
different  objects  that  were  to  supply  their  wants.  They  were  fed 
with  millet,  and  a  sort  of  paste  made  up  of  bruised  figs  and  meal ; 
to  these  were  added  ivy  and  myrtle  berries,  and  every  thing  that 
couM  give  a  relish  and  succulency  to  their  flesh.  They  got  water 
fVom  a  small  stream  that  ran  across  the  aviary.  For  about  twenty 
days  before  they  were  killed  for  eating,  their  quantity  of  food 
was  increased,  and  care  taken  that  it  should  be  of  a  more  nutritive 
quality.  So  far  was  the  attention  to  this  business  carried,  that 
the  owners  made  those  that  were  fat^  and  ready  for  being  taken, 
pass  gently  into  a  small  chamber  adjoining  the  aviary,  where  they 
cut  off  all  communication  between  them  and  those  that  were  leA, 
that  the  latter  might  not  be  disturbed  by  catching  the  former* 
With  the  latter  they  tried  every  method  to  keep  up  the  iiluaioD  of 
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liberty.    From  time  to  thne  tbey  lined  the  walls  t>r  the  avlaiy 
with  green  branches  and  leaves,  that  the  birds  might  still  faocj 
themselves  In  the  midst  of  the  grove.    Thus  they  were  accustomed, 
by  degrees,  to  captivity  J  they  were  slaves  kindly  treated  by  their 
master,  because  he  understood  his  own  interest    This  account  of 
Roman  epicurism  is  attested  both  by  Columella  and  Varro ;  and, 
from  their  relations,  Bufibn  has  compiled  a  very  curious  history  of 
the  ancient  aviaries  of  the  Romans. 
An  improvement  upon  this  practice  of  the  Romans  is  said  to  be 
.  invented  in  modern  times,  and  applied  to  practice  in  some  pro- 
vinces of  France,  where  the  inhabitants  fasten  earthen  pots  among 
the  branches  of  trees,  which  the  thrushes  frequent.     In  these  the 
birds  find  a  convenient  shelter  from  the  weather,  without  losing 
their  liberty ;  and  hence  they  seldom  fail  to  prefer  them  to  nests 
of  their  own  construction.    Partly  from  the  security  affi>rded  to 
the  young  in  these  pots,  and  partly  from  the  great  saving  of  labour 
to  the  parent  birds,  who  are  thus  enabled  to  bring  up  two  families 
every  year,  thrushes  have  been  found  to  multiply  greatly  under 
this  mode  of  treatment.     When  the  birds  are  not  thus  aided  by 
the  art  of  man,  their  nests  are  finished  with  great  difficulty  and 
labour.     Outwardly  they   are  constructed  of  moss,    straw,    and 
dried  leaves;    and  in  the  inside  they  are  overlaid  with  a  thick 
plaster  of  baked  clay  and  hair.     Some  kinds  are  not  even  satisfied 
with  this,  but  garnish  the  inside  still  farther  with  feathers  of  va- 
rious  kinda. 

Thrushes  are  in  general  grave  and  melancholy.  Their  innate 
love  of  liberty  is  not  easily  overcome  by  domestication.  Seldom 
are  they  seen  to  fight,  sport,  or  play  with  each  other,  in  their  na- 
tural state,  and  far  less  in  a  state  of  captivity,  iihich  they  never 
relish*  Some  of  these  birds,  however,  become  excellent  songsters 
by  education ;  and  the  throstle  has,  in  several  instances,  added  to 
the  talent  of  music  that  of  speech.  Such,  at  least,  is  the  account 
given  by  Pliny  of  a  thrush  tamed  by  the  empress  Agrippina. 

1.  Missel,  or  Missel-bird* 

Tordas  viKivoms. — ^Likn.    , 

Back  brown ;  neck  spotted  with  white ;  bill  yellowish.  Eleven 
inches  long ;  builds  in  bushes  or  on  the  side  of  some  trees ;  and 
ays  four  or  five  eggs.     Sing9  finely  in  the  spring,  sitting  on  the 
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summit  df  a  tree.  The  miisel  is  pectiltarlj  distiog^uished,  ^einc^ 
the  larg^est  British  bird  that  has  any  harmony  in  its  voice.  All 
that  are  of  sitperior  srze  have  a  screaming  or  croaking;  note; 
whence  they  are  properly  introduced  by  Thomson  into  the  concert 
of  the  grove,  as  if  to  supply  a  kind  of  bass  or  chorus  to  the  smaller 
warblers.  Even  the  missel  discovers  its  affinity  to  the  superior 
tribes,  by  the  harsh  screaming  sound  it  utters^  when  moved  by 
anger  or  fear.  It  feeds  upon  holly  and  missletoe  berries,  and  in* 
sects,  and  may  be  regarded  as  sovereign  of  the  grove;  for  it 
drives  away  from  the  coppice  all  the  inferior  species  of  the  thrush 
kind. 

9.  Song  Thrush,  or  Throstle, 
Tardus  muticiit^— Linn.  . 

QuiLL-FBATHBRs  femigiuous  at  the  inner  base.  Itihabits  the 
woods  of  Europe ;  nine  inches  long ;  builds  in  a  low  bush  a  nest 
of  earth,  moas,  and  straw,  plastered  with  clay  within ;  lays  five 
or  six  pale  bluish  egg9  with  dusky  spots.  In  France  this  bird  is 
migratory;  but  remains  in  England  during  the  whole  year.  It 
arrives  in  France  about  the  time  of  the  vintage,  when  it  frequently 
feeds  to  excess  on  the  juice  of  the  ripe  grape ;  a  circumstance 
from  which  it  has,  in  France,  obtained  also  the  name  of  the  vine* 
thrush.  This  bird  is  remarkably  prolific,  producing,  in  some 
countries,  no  less  than  three  difierent  families  in  one  season.  Of 
all  the  thrush  kind  it  is  the  most  accomplished  singer ;  and  feehng 
frequent  returns  of  the  amorous  passion,  which  is  the  source  of 
all  the  harmony  of  the  grove,  it  is  said  to  sing  during  three-quarters 
of  the  year.  When  it  begins  to  warble,  it  perches  upon  a  high 
branch  of  one  of  the  tallest  trees^  from  which  it  pours  forth  its 
melody  for  hours  together.  Its  song  is  composed  of  several  notes, 
which  it  has  skill  artfully  to  combine.  From  this  superior  com- 
pass and  modulation  of  voice,  it  has,  in  many  countries,  as  well 
as  in  our  own,  obtained  a  name  indicative  of  its  musical  powers. 

This  species  of  thrush  is  widely  diffused  over  Europe.  It  is 
frequent  in  Scotland,  England,  France,  Germany,  and  Sweden. 
Although  timid,  and  apparently  possessed  of  cunning,  yet  it  does 
not  avoid  the  snares  that  are  laid  for  it.  There  are  some  districts 
in  Poland  where  such  numbers  arc  caught  that  they  are  exported 
to  other  countries^  The  quality  of  the  flesh  of  this,  as  of  all  kinds 
of  birds,  depends  greatly  on  the  food  upon  which  it  subsists.    At 
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one  leataoy  therefore,  k  m%f  be  ppfaU«Ue«  ^nd  ioteUrable  at  «ii- 
other.  It  seerot  to  he  no  where  in  such  request  at  preuen^,  su  it 
was  among  the  aacieot  Ronyans.  There  are  «eveni  varietiea  of  the 
•ODg  thriMh  in  Europe,  and  three  or  four  in  America, 

8.  mtWarc. 
Ttordot  pilBrir^— Link* 

TAfL>rBATBBfts  black^  the  outermost  at  the  inner  edge  tipped 
with  white ;  head  and  romp  hoary.  There  are  three  or  four  other 
Tarieties;  as  spotted  with  black;  the  head,  neck,  and  body  be- 
neath, white ;  head  and  neck  white,  body  as  in  the  first,  or  white 
with  large  blackish  spots.  The  bill  is  yellow ;  and  the  legs  of  a 
deep  brown.  This  species  forms  a  part  of  that  unfortunate  race 
of  warblers  which  are  the  annual  victims  of  the  bird-catching  art. 
They  visit  this  country  about  Michaelmas,  and  leave  it  about 
March ;  and  the  bird^catchera  aittempt  to  take  tbtfn  daring  their 
passage*  They  live  upon  the  fruit  of  the  hawlhom,  and  ahoost 
every  species  of  berry,  during  the  winter,  when  they  are  seen  in 
flocks,  sometimes  of  a  thousand  in  the  same  field. 

They  are  more  easily  tamed  than  the  other  thrushes,  but  reward 
not^  with  their  song^  the  labour  bestowed  on  their  education. 
I^innKus  mentions  an  instance  of  one  that  wai  tamed  in  the  house 
of  a  wine-merchant»  that  became  so  faoiiliar  as  to  drink  wine  out . 
of  the  glasses  upon  the  table*  The  effects  of  this  liquor  made  it 
throw  its  feathers,  which  were  renewed,  afler  i(t  had  been  cenfoed 
for  a  while  in  the  cage,  and  had  been  oUiged  to  lead  a  more  tero« 
perate  life. 

The  numbers,  as  well  as  Ibe  appearance,  of  these  bird«  in  this 
country,  seem  to  be  determined  by  the  rigour  of  the  season ;  and 
they  are  said  to  have  a  presentiment  of  its  cessation ;  whence,  as 
long  as  they  are  in  the  field,  the  inhabitants  of  the  country  con- 
clude that  the  severity  of  the  winter  is  not  past.  Their  aummer 
residence  b  Syria,  Southern  Siberia,  or  the  neighbouring  districts, 
where  they  feed  upon  juniper-berries ;  whence  their  flesh  cootracu 
a  bitterness,  which  some  have  thought  agreeable.  The  young  of  the 
missel,  when  put  into  the  nest  of  the  fieldfare,  are  adopted  by  the 
female,  and  reared  with  the  aame  care  aa  her  own  ;  foam  which  it 
has  been  rashly  concluded  that  a  mixed  race  might  he  procured 
by  the  union  of  these  two  species*  No  such  breed,  however,  has 
ever  been  obtained,  though  many  families  of  the  former  have  been 
seared  by  t)ie  maternal  4:are  of  the  latter. 
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'    '  4.  Blackbird,  or  Black-ouzel 

Tordat  mera|a«— -Linn. 

Black;  bill  and  eye^lids  yellow.  Three  other  varieties;  one» 
the  head  white;  another,  body  white;  a  third,  variegated  black 
and  white.  Inhabits  Europe  and  Aaia;  frequents  hedges  and 
thickets,  and  lays  four  or  five  bluebh*green  spotted  eggs.  I1ie 
blackbird  has  often  been  tamed;  on  account  of  its  song,  lu  voice, 
however,  is  too  loud  and  harsh  for  any  place  but  the  woods.  It 
18  said,  indeed,  to  be  capable  of  great  improvement,  from  a  faculty 
which  it  possesses  of  imitating  the  sounds  of  any  musical  instru- 
pieot  Some,  that  have  been  well  educated,^  sing  part  of  an  a'^r 
very  justly.  We  have  not,  however,  witnessed  any  instance  of 
their  being  able  to  retain  a  tune  of  any  length  or  variety  of 
notes. 

In  their  manners  these  birds  dififer  considerably  from  the  song- 
thrush  :  tl^ey  neither  travel,  nor  associate  together  in  flocks ;  but, 
though  more  shy  towards  each  other^  they  are  less  so  with  regard 
to  man.  They  are  .easily  tamed  by  him,  apd  reside^  frojii  choice, 
near  his  habitation.  Endowed  with  a  piercing  eye^  and  accustomed 
to  be  always  on  the  watch  against  an  enemy  so  near,  they  h^ve 
acquired  great  credit  for  their  cunning.  On  experience,  however, 
they  have  been  found  to  be  more  restliess  than  artful,  rather  tipiid 
than  distrustful ;  for  there  is  hardly  any  kind  of  snare  in  which 
they  may  not  be  taken,  provided  the  hand  th^t  lays  it  can  render 
itself  invisible. 

When  the  blackbird  is  enclosed  in  the  same  cage  with  other 
songsters  of  inferior  size,  bis  restless  habits  are  changed  4nto  an 
overbearing  petulence:  he  incessantly  pursues  and  torments  his 
fellow-prisoners.  He  should  neveri  therefore,  be  placed  in  the 
saine  apartment  with  ismaUer  birds,  nor  allowed  ito  <eDter  a  com- 
pany to  which  his  behaviour  is  so  nudcu 

It  has  been  asserted  by  the  ancient  naturalists,  that  the  jblack- 
hird  never  moults,  because  he  is  heard  to  aing  daring  winter,  m, 
period  when  the  othier  birds  are  silent.  Nature,  however,  seldom 
acknowledges  any  race  of  privileged  beings  which  she  exempts 
from  her  general  laws*  'f he  more  accurate  observation  of  the 
moderns  has  discpveied  the  moulting  aeaaan  of  this  hird,  which  is 
1^  the  end  of  suma»er.  Then  they  are  seen,  along  with  their 
young,  somet^m^  aloMVt  half  iiak»d. 
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In  springy  tbey  procreate  very  early.  The  nest  is  made  of  moat, 
graM>  &c.  lined  with  clay,  and  cofered  over  afterwards  iritb  famy» 
Tbey  feed  upon  fruity  aiid  insects  of  every  kind. 

5.  Ring'OUuL 

Tordnt  torqaatns.*— LiNir. 

Blackish;  bill  yellowish  ;  collar  white.  There  are  one  or  two 
other  varieties  from  diversity  of  colour,  which  are  called  water- 
ouzel  and  rock-ouzel.  The  French  name  merle  is  applied  to  all 
three.  The  middle  of  the  breast  of  the  ring-ouzel  is  beautifully 
ornamented  with  its  crescent  of  pure  white ;  the  horns  pointing 
to  the  hinder  part  of  the  neck.  The  water  ouzel  is  the  most  retired 
of  this  solitary  tribe  :  it  is  commonly  seen  single,  hopping  by  small 
brooks,  or  steep  banks.  It  lives  upon  insects  and  small  fishes  £ 
and,  though  unprovided  with  webbed  feet,  will  dive  in  pursuit  of 
them.  But  the  most  beautiful  of  this  tf  ibe  is  the  carnation  or  rote- 
coloured  ouzel,  which,  Linnseus  informs  us,  is  an  inhabitant  of 
Lapland  and  Switzerland.  One  or  two  of  these  birds  have  been 
seen  in  Britain,  where  they  were  supposed  to  have  strayed  in  their 
migrations  from  Lapland  to  the  south  of  Europe.  The  breast, 
belly,  back,  and  coverts  of  the  wings  of  this  beautiful  specietp 
are  of  the  colour  of  a  rose  of  two  tints,  of  which  the  one  is  pale 
and  the  other  deeper.  The  head,  neck,  wings,  and  tail,  shine 
with  difierent  reflections  of  purple  and  green.  The  ouzel  inhabits 
Europe,  Asia,  and  Africa;  is  eleven  inches  long, migrates  in  flocks, 
and  feeds  on  insects  and  berries. 

6.  Mocking-bird,  or  Mimic  Thrush, 

Tardus  polyglottas.— Linn. 

Dusky  ash,  beneath  pale  ash ;  primary  quill  feathers  white  on 
the  outer  half.  Nine  inches  and  a  half  long;  feeds  on  berries, 
fruits,  and  insects.  This  bird  forms  a  striking  exception  to  the 
general  character  which  naturalists  have  given  of  the  birds  of  the 
new  world.  It  is  allowed  by  all  travellers  that  the  rich,  lively, 
and  brilliant  hues  of  the  feathered  race,  in  that  continent,  are 
strongly  counter-balanced  by  their  harsh,  monstrous,  and  dis- 
agreeable tones.  .  The  mocking-bird,  however,  is  represented  as 
the  most  melodious  of  all  birds,  the  nightingale  itself  not  excepted. 
To  the  charms  of  its  natural  song  it  adds  the  wonderful  faculty  of 
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couDterfeiting  Uie  notea  of  every  bird  in  the  woods.  Far  frdm 
ridiculing  the  longg  which  he  repeats,  he  teems  only  to  imitate  in 
order  to  improve  them>  and  to  perfect  and  increase  his  own  powers 
by  exercising  diem  in  every  possible  manner.  The  mocking-bird 
not  only  sings  with  tiiste,  but  with  action  and  vivacity :  be  accom* 
panics  every  note,  whetl^er  natural  or  acquired,  with  corresponding 
gestures  of  the  body.  If  the  air  he  warfaJes  be  brisk  and  lively,  he 
beats  time  by  the  rapid  and  flattering  motions  of  his  wmgs.  If  bis 
voice,  from  a  load  and  full  tone,  die  away  by  gentle  cadences  into 
a  perfect  silence  more  charming  than  melody  itself,  he  is  skimming 
at  the  same  time,  above  his  tree,  gradually  lessening  the  undulations 
of  his  wings,  till  at  last  he  seems  to  rest  suspended  and  motionless 
on  the  bosom  of  the  air. 

With  all  these  qualifications  that  endear  him  to  man,  the  mocking 
^birdisof  a  very  ordinary  appearance;  compared  with  the  other  tenants 
of  the  American  woods.  The  upper  parts  of  the  body  are  of  a 
brownish-grey ;  and  the  breast  and  belly  white.  Under  this  plain 
appearance,  which  has  neither  lustre  nor  variety  of  colours,  he  amuses 
or  deceives  every  animal  in  the  forest. 

He  seems  to  sport  with  the  hopes  and  fears  of  the  small  birds ; 
at  one  time  alluring  them  by  the  call  of  their  mates,  and  then  ter- 
rifying them,  ^der  their  approach,  with  the  screams  of  the  eagle; 
or  other  birds  of  prey.  As  there  is  no  bird  which  it  cannot  imi- 
tate, so  there  is  none  that  it  has  not  at  times  deceived  by  its  cftU. 
It  is  found  in  Carolina,  Jamaica,  New  Spain,  and,  in  general,  inha- 
bits most  of  the  warm  or  temperate  climates  of  America.  It  is  fond 
of  the  vicinity  of  man,  and  is  easily  domesticated.  It  perches  on  the 
trees  around  the  planters'  booses,  and  sometimes  upon  the  chimney 
tops,  where  it  remains  all  night,  pouring  forth  the  sweetest  and,  most 
varied  notes  of  any  of  the  feathered  tribes. 

[Pmuologia. 

SBCTIOM   IX. 


Columba.— Linn. 

T«B  tame  pigeon,  and  all  its  beautiful  varieties,  derive  their 
origin  from  one  species,  the  stock  dove;  the  English  name  imply- 
ing iu  being  the  ttock  or  item  from  whence  the  other  domestic 
kinds  sprung.    Thjese  birds,  as  Varro  observes,  t^  their  (Latin) 
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nmM,  (eWtrmivb  &(hm  |h#ir  fokse  #r  oookig :  and  had  he  knovn  k» 
be  might  haf«  addtd  Ihe  BritUh«  Scq.  for  iTteMi^iH  JK^^oAmo^* 
ir«/«»  and  JEbiow  «g<¥fjr  Ikm  aame  proparty  and  aaaie  bifd.  T\mf 
uwre,  fad  ttilk  dff»  in  aaoit  parts  of  our  ialand,  in  a  rtate  of  nalort ; 
but  pvabably  the  Roimab  laughs  «a  tha  paeAod  of  ipaking  ibtM 
dpincatiOf  and-  oamtruatiog  pigeon^bouMa.  iU  oharaole^  m  abe 
filale  naaaetft  thai  af  iU  a«igua»  k  a  doep  blukihasb  cofeuc  k  the 
hrcaiidaftbed  wiik a finaobavgaabk'gretft aid  purple}  tbeaidcaaf 
tbfi  naak  wakhi  tbiAMig  «>ppaa<-cokqp  i  iU  wioga  markad  vltb.  Uba 
Idack  ban,  one  om  the  ^arta  of  tha  «ing««  the  olhar  on  the  qtM)i» 
fiMhMk.  Tha  back  wUle^  a«d  ih#  tail  harrad  oeao  the  cad  uiitk 
hbttk.    .The  vcighi  fismvUen  eiuiicet*. 

Id  the  wild  state  it  breeds  in  holes  of  rocbw  aai  hellova  of  tMO^ 
f«r  iihkh  fenaaa  some  waileai  alyk  it  aofaaiia  cmemMMs,  is  oppoai- 
tiao.  to^  the.  ling-daKa,  which  makes  ils  ncau  oatbe  bougba  of  treca.. 
Nature  tver  preseoves  some  agiieement  in  the  manneca*  <^Ara^lers> 
9is4  colours  of  birds,  recWioned  fron  their  wild  slate.  Thia  q>eoiea 
of  pigeon  §oqa  takes  to  build  in  artificial  aavitsaa,  and  from  the 
temptations  of  a  ready  provisioa  becomes  easily  domesticated.  Tb» 
di^es  of  4ba  tame  duak*  howe?ev  thay  ma^i  vary  in  cokmr,  aver 
retain  the  oiarK  e£  their  origin,  firom  ouo  £iiglidi  maBaid»  by  Ihfr 
quHitd  frathera  «C  the  tail  I  and  the  taipe  goose  beliaya  tta  df9cwk 
from  the.  wild  kifid,  by  the  invariable  whitenesaof  ks  rump.  vAucb 
ittabrayssfelainaio  both,  stales. 

MuUUudes,o£  these  birda  ana  observed  lo.ipigcalia  into  thfr  south 
of  Englaad ;  and  while  the  beech  woods.were^  su&aed  to  coTer  large 
ttaclaof  gioiiad»  they  used  to.  haunt  them,  io,  myriad^  ntacbiu^  in 
s^riaga  of  a  milei^  length,  aa  they  weal  out  latheoaanoM^tafeedU 
They  visit  us  the  latat  of  apy  bird  oB  passage^  not  appear'usg  tall 
November,  and  retire  in  the  spdagi  I  imagine?  ihafc  the  mviwm 
hauata  of  these- are  in  Sweden,  for  Mr.  Eckmark  makes  their  retreat 
thence  coincide  with  their  arrival  here.  But  many  breed  bere^  u 
I  have  observed,  on  the  cKfis  oP  the  coast  of  Wales,  and  of  the 
Hebrides. 

The  varieties  produced  from  the  domestic  pigeon  are  very  nume- 
rous, and  extremely  elegant;  these  are  distinguished  by  names 
eKpiessive  of  their*  seveaal  properties  suobt  a^L.  tii|n)>lecs».  carriers, 
jaeohins,  OBoppeca*  pouters,  ruot%  turbila,,  ewfau  imuis>  &c«  The 
moat  oelebraAed  of'  these  is  Ihe  earriaf ;  whieb  from^  4^  superior 
atiaohi^ent  thai  pigaoa  shawa  te  it&ni^live  piaea«.  ia  ^poptsgred  in 
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many  countries  as  the  most  eKpeditious  courier ;  the  letters  are  tied 
,  under  its  wing,  it  is  let  loose,  and  in  a  very  short  space  returns  to 
the  home  it  was  brought  froip^  with  its  advices.  This  practice  was 
much  in  vogue  in  the  East ;  and  at  Scanderoon,  till  late  years,  used 
on  the  arrival  of  a  ship,  to  give  the  merchants  at  Aleppo  a  more  ex- 
fieditious  notice  than  could  be  done  by  any  other  means.  In  our 
own  country,  these  aerial  messengers  have  been  employed  for  a  very 
•iagokr  purpose^  being  let  loose  at  Tyburn  at  the  moinent  the  fat^l 
cart  is  drawn  away^  to  notify  to  distant  friends  the  departure  of  the 
iMihappy  criminal. 

1b  the  East,  the  use  of  these  birds  seems  to  have  been  improved 
gi^eatly,  by  havings  if  we  may  use  the  expression^'  relays  of  them 
veady  to  spread  intelligence  to  all  parts  of  the  country.  Thus  ^the 
govel'ior  of  Damiata  circulated  the  news  of  the  death  ^  Oitilo; 

Tosto  che*l  Castellan  di  Damiata 
Certificossi,  ch'era  morto  Orrilo^ 
La  Colomba  lasci6,  ch'avea  legata 
Sotto  I'ala  41  lattera  col  fila. 
Quelle  ando  al  Cairo,  ed  indi  fu  lasci^ta 
Un'altra  altrove,  come  quivi  e  stilo : 
Sil,  che  in  pochissime  ore  and6  Pavviso 
Per  tutto  Egitto,  ch'era  Orrilo  ucciso*. 

But  the  simple  use  of  them  was  known  in  very  early  times : 
Anacreon  telb  us,  he  conveyed  his  billet^oux  to  his  beautiful 
Bathylhis  by  a  dove. 


I  am  now  Anacreon's  slave. 
And  to  me  entrusted  h&^c 


*  *  **  As  toon  as  the  commaDdant  of  Damiata  heard  that  Orrilo  wat  dead  lie 
let  loose  a  pigeon,  under  whose  wing  be  had  tied  a  letter :  this  fled  to  Cairo, 
from  whence  a  second  was  dispatched  to  another  place,  as  is  nsnal :  so  that  in  a 
v«i7  few  hoars  sM  Egypt  mm  ac^piaiatcd  with  tbs  d«atb  of  OfrU^"— Aaiwrro, 
cvitois. 


Digitized  by  VjOOQ IC 


628  BIRDS. 

/ 

An  the  overflowings  of  his  heart 
To  Bathyllus  to  impart ; 
Each  soft  line  .with  nimbk  wing. 
To  the  lovely  boy  I  bring. 

Taurofthenes  also,  by  means  of  a  pigeon  he  had  decked  whli 
purple,  sent  advice  to  his  father,  who  lived  in  the  isle  of  .£gina,  of 
his  victory  in  the  Olympic  games,  on  the  very  day  he  had  xibtained 
it.  And,  at  the  siege  of  Modeoa,  Hirtius  without,  and  Brutus  within 
the  walls,  kept,  by  the  help  of  pigeons,  a  constant  correspondence  ; 
baffling  every  stratagem  of  the  besieger  Antony,  to  intercept  their 
couriers.  .  In  the  times  of  the  crusade,  there  were  many  more  io* 
stances  of  these  birds  of  peace  being  employed  in  the  service  of  war; 
Joioville  rekites  one  during  the  crusade  of  Saint  Louis;  and  Tasao 
anotjier,  during  the  siege  of  Jerusalem. 

The  nature  of  pigeons  is  to  be  gregarious ;  to  lay  only  two  eggs; 
to  breed  many  times  in  the  year ;  to  bill  in  their  courtship ;  for 
the  male  and  female  to  sit  by  turns,  and  also  to  feed  their  young; 
to  cast  their  provision  out  of  tbeir  craw  into  the  young  one's 
mouths ;  to  drink,  not  like  other  birds  by  sipping,  but  by  conti- 
nual draughts,  like  quadrupeds ;  and  to  have  no«es  mournful  or 
plaintive.  [Peimaii^ 

SECTION  X. 

Bullfinch. 
Lexia  pyrrbaU.— Link. 

The  wild  note  of  this  Vird  is  not  in  the  least  mqsical ;  but  when 
tamed  it  becomes  remarkably  docile,  and  may  be  uught  any  tune 
after  a  pipe,  or  to  whistle  any  notes  in  the  juslest  manner :  it 
seldom  forgets  what  it  has  learned ;  and  will  become  so  tame  as  to 
come  at  call,  perch  on  its  master's  shoulders,  and\at  command)  go 
through  a  difficult  musical  lesson.  They  may^  be  taught  to  speak ; 
and  some  thus  instructed  are  annually  brought  to  London  firom 
Germany. 

The  male  is  distinguished  from  the  female  by  the  superior  black- 
ness of  its  crown,  and  by  the  rich  crimson  that  adorns  the  cheeks, 
breast,  belly,  and  throat,  of  the  male :  those  of  the  female  being 
of  a  dirty  colour :  the  bill  is  black,  short,  and  very  thick ;  the' 
head  large  i  the  hind  part  of  the  neck  and  the  back  are  grey  i  the 
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coTerU  of  the  wings  arc  black  j  the  lower  ciiosaed  with  a  white 
fine:  the  quill-featherft  dusky,  but  part  of  their  inner  webs  white; 
the  coverts  of  the  Uil  and  vent-ftathers  white;  the  tail  black. 

In  the  spring  these  birds  frequent  our  gardens,  and  are  very 
destructive  to  our  fruit-trees,  by  eating  the  tender  buds.  They 
breed  about  the  latter  end  of  May,  or  beginning,  of  June,  and  are 
aeldom  seen  at  that  time  near  houses,  as  they  chuse  some  very 
retired  place  to  breed  in.  These  birds  are  sometimes  wholly 
Mack.  I  have  heard  of  a  male  bullfinch  which  had  changed  iu 
colours,  afler  it  had  been  taken  in  full  feather,  and  with  all  iU 
fine  teints.  The  first  year  it  began  to  assume  a  dull  hue,  blacken- 
iog  every  year,  till  in  the  fourth  it  attained  the  deepest  degree  of 
that  colour.  This  was  communicated  to  me  by  the  Rev.  Mr.  White, 
of  Selborne.  Mr.  Morton,  in  his  History  of  Northamptonshire,, 
gives  another  instance  of  such  a  change ;  with  this  addition,  that, 
the  year  following,  afler  moulting,  the  bird  recovered  iu  native 
colours.  Bullfinches  fed  entirely  on  hemp-seed,  are  aptest  ^o  un- 
dergo this  change.  [Pcmumi. 

8BCTI0N  XI.  . 

Goldfinch. 
Friogilla  canloelis.— Linn. 

This  is  the  most  beautiful  of  our  hard-billed  small  birds;  whe- 
ther we  consider  its  colours,  the  elegance  of  its  form»  or  the  music 
of  its  note.  The  bill  is  white,  tipt  with  black;  the  base  is  sur- 
rounded with  a  ring  of  rich  scarlet  feathers;  from  the  corners  of 
the  mouth  to  the  eyes  is  a  black  line ;  the  cheeks  are  white ;  the 
top  of  the  head  is  black;  and  the  white  on  the  cheeks  is  bounded 
almost  to  the  fore  part  of  the  neck  with  black ;  the  hind  part  of 
the  head  is  white ;  the  back,  romp,  and  breast,  are  of  a  fine  pde 
tawny  brown,  lightest  on  the  two  last;  the  belly  u  white;  the 
covert  feathers  of  the  wings,  in  the  male/  are  black;  the  quill- 
feathers  black,  marked  in  their  middle  with  a  beautiful  yellow ; 
the  tips  white ;  the  tail  is  black,  but  most  of  the  feathers  marked 
near  their  ends  with  a  white  spot :  the  legs  are  white. 

The  female  fs  distinguished  from  the  male  by  these  notes ;  the 
feathers  at  the  end  of  the  bill,  in  the  former,  are  brown ;  in  ibe 
male  black ;  the  lesser  coverts  of  the  wings  are  brown ;  and  the 
Mack  and  yellow  in  the  wings  of  the  female  are  less  brilliaut    The 
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young  bird,  be(bre  it  moa1t8>  h  g^ey  ofi  the  bead ;  and  benee  It  w 
tenned  by  the  bird  catchers  a  gra^^te. 

There  is  another  variety  of  goldfinch,  which  is,  .perhaps^  doC 
talcen  above  once  in  two  or  threie  years,  which  is  caDed,  by  the 
I^ondon  bird-catchefs,  a  chiverel,  from  the  manner  in  which  it 
eonchides  its  jerk :  when  this  sort  is  taken,  it  sells  at  a  ?ery  bigti 
|irtce ;  it  IS  distinguished  from  the  common  sort  by  a  white  streak, 
or  by  two,  and  sometimes  three  white  spots,  under  the  throat. 
'  The^note  is  very  sweet,  and  they  are  much  esteemed  on  thai 
account,  as  well  as  for  their  great  docility.  Toward  winter  they 
assemble  in  flocks,  and  feed  on  seeds  of  diiferent  kinds,  particu- 
larly those  of  the  thistle.  It  is  fond  of  orchards,  and  frequently 
builds  in  an  apple  or  pear  tree :  its  neat  is  very  elegantly  tormed 
of  fine  moss,  liver-werts>  and  bents  on  the  outside;  lined  first  with' 
wool  and  hair,  and  then  with  the  goslin,  or  coHon  of  the  8a\Vow« 
It  lays  five  white  e^s,  marked  with  deep  purple  spots  on  the  upper 
end. 

This  bird  seems  to  have  been  the  xtl^^^'^^t^^*  ^f  Aristotle :  be* 
ing  the  only  one,  that  we  know  of,  that  could  be  distinguished 
by  a  golden  fillet  round  its  head,  ^dtng  on  the  seeds  of  prickly 
plants.  The  very  ingenious  tr^^sl^tc^  (Dr.  Martyn)  of  Virgil's 
Eclogues  and  Georgics,  gives  the  name  of  this  bird  to  tlie  acalam- 
ihi$  or  acantkU, 

Littera^ue  a^omcii  resonant,  mcamkida  dumi. 

In  QUI  acoaimt  of  the  Uaky<m  of  the  ancienta,  we  fbltowed  bia 
e^nion ;  but  having  since  met  with  a  passage  in  IrktHk,  that 
deaily  pro^rea  thai  meanM*  could  not  be  used  in  Itiat  seoae.  we 
beg^  that,  till  we  ^an  discover  what  k  retdly  ia^  the  word  «iay  be 
rctt^lered  Imisar;  aince  it  is  impogsiMc  the  philo^her  could  dis* 
ttagujsh  a  bird  of  such  striking  and  brilliant  colours  as  tbe^oU- 
fincK  ^^i^t^ epithet  wtmetxipoii'  ^^ had  c<)ik>ufed9  aad  aa he edebratea 
his  acanfhis  fbt  a  fine  note,  ^mm  /*»  tm  Aiynfonr  i^Ma*  both  oharaolera 
wiH  suit  the  lianet,  being  a  bird  as  ceoaarkable  for  tb^  swe^tncas  of 
its  note,  as  for  the  platnncss  of  its  plumage^ 

[JPoimuir^ 
""*'_'■■'  ^ / "    ^  '   ,  ■     ■ '        " '  I     ■'  '  .  ' 

f  Wbicb  be  placet  among  tbe  euuuSo^afya.  Scaliger  raad*  the  word.  fV7^f*ifrfKp 
wblcb  bat  DO  roeaoiog ;  Qeither  docs  tbe  critic  topport  liis  alteratioo  with  asj 
raatoof.    Hist.  an.  887. 
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This  bird  it  of  lli^  fitich  IHb^i  It  Wds  ^tghmUf  t^tumi^  to 
Ifadse  Islse  to  whidh  it  owed  its  ti&irie  J  the  d^ttie  that  Wefe  kndHifi 
to  the  bncienu  by  the  addition  ttf  the  Jhrtunatt.  the  b^ipt^ 
,  tempei^metii  of  the  t\t ;  tlie  sporttanedus  productiotis  of  ih«  ^ohtid* 
in  the  t arietie«  of  IVuhs }  the  dpHghtly  ind  thc^rfVil  disporftldfr 
of  the  inhabitatit^)  btid  the  httHndtiy  arlsirig  iTotti  the  nutnbei' df 
tlie  biixU  found  thete,  t^roCur^d  Ifaem  (hat  romslntT^;  dlMinctibhi 
Tiiough  the  ttftdiems  cdebrM^  iht  isle  dt  darttiHa  fbr  th^  thtrlti*^ 
(ode  of  birdfl^  they  hate  liot  iMHtldned  dhy  In  parrticolar .  It  is 
probable  then>  that  our  flpe(5lea  Whs  not  iHti'odticed  ihtb  Eni'op^ 
iill  aft^r  the  aetond  diseo?^  of"  tb^se  isle?,  Wbi<jh  wal  between 
tb^  thirteenth  ktA  fourteenth  centurtes.  We  are  oncertkift  U^henr 
it  first  Tnad«  its  ap|]»eaftttfce  m  thii^  qu&rt^  of  th^  globe.  B^Yon; 
^ho  trrot^  \h  lSf65t  \i  ftiYMt  in  fespect  to  these  birder  Q^snei"  ilr 
die  first  who  tnentiona  th«tn ;  tind  AMfdtandt  gpe^fi  of  ihedt  ad 
rarities :  that  they  wef«  strf  dehr  oh  account  6f  Hit  diQkuHy 
attending  the  bringing  them  from  so  distant  a  country,  a^d  tfaat 
thc^  wcv^  purchased  by  peojf^  of  rank  dlone.  OR^  says,  ttiat 
in  his  time  lh«r^  was  a  degenerate  ^oft  fbund  dn  the  hU  Of  Elba, 
off  the  coiist  of  Italy,  whkb  eaof^  ihete  originatly  by  m^atti  of  ^ 
flfaip  b6mtA  frofti  th^  Canaries  to  Leghorn,  and  wai  ^^ecked  otr 
ihtit  island.  We  onc«  saw  some'  smatl  bird^  brought  directly  frotd 
tlw  €ati«ry  ibhtid$,  that  W«  sthpcet  fo  be  th«  geniiint  gOrt;  ihef 
wero  of  9  dtflt  green  eolouf ;  but  ka  they  did  not  siifg,  we  supposed 
tWem  to  ht  Kens.  Tbe^  birds  wiR  produce  with  the  goldfmch  and 
Ittuieit/addtbeofl&pringis^tflled  t  mule  bird;  beCati^^,  like  that 
animal,  it  proves  barren. 

I1iey  are  still  found  on  the  same  spot  to  which  we  were  first 
indebted  for  the  productions  Of  sach  charming  songsters ;  but  they 
are  now  become  so  numerous  in  6v[t  country,  that  we  are  under  no 
necessity  of  crossing  the  ocean  fbr  them. 

[Pennant. 
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3RCTION   XIII. 

Sky  Lark. 

Alaoda  •rrcittit.— LAN* 

The  kngih  of  this  species  is  seven  inches>  one-fourth ;  the 
breadth  twdve  and  a-ba1f ;  the  tongue  broad  and  cloven ;  the  bill 
slender;  the  under  mandible  dusky,  the  lower  yellow;  above  the 
eyes  is  a  yellow  spot;  the  crown  of  the  head  a  reddish  brcywn, 
qxHted  wi^  deep  black;  the  hind  part  of  the  head  ash-colour; 
chin  white.  It  has  the  faculty  of  erecting  the  feathers  of  the  head. 
The  feather  on  the  back,  and  coverts  of  the  wii^,  dusky,  edged 
with  reddish  browBiMvhich  is  paler  on  the  latter;  the  quiil  fea- 
thers dusky ;  the  exterior  web  edged  with  white>  that  of  the  others 
with  reddish  brown,  the  upper  part  of  the  breast  yellow,  spotted 
with  black ;  the  lower  part  of  the  body  of  a  pale  yellow  ;  the  ex- 
terior web,  and  half  of  the  interior  web,  next  to  the  shaft  of  the 
first  feather  of  the  tail,  are  white ;  of  the  second  only  the  exterior 
web ;  the  rest  of  those  feathers  dusky ;  the  others  are  dusky*  edged 
with  red ;  those  in  the  middle  deeply  so,  the  rest  very  slightly ; 
the  legs  dusky;  soles  of  the  feet  yellow ;  the  hind  claw  very  long 
and  straight. 

Thb  and  the  wood-lark  are  the  only  birds  that  sing  as  they  fly ; 
thb  raising  its  note  as  it  soars,  and  lowering  it  till  it  quite  dies 
away  as  it  descends.  It  will  often  soar  to  such  a  height,  that  we 
are  charmed  with  the  music  when  we  lose  sight  of  the  songster;  it 
also  begins  its  song  before  the  earliest  dawn.  Milton,  in  his 
Allegro,  most  beautifully  expresses  these  circumstances ;  and  Bishop 
Newton  observes,  that  the  beautiful  scene  that  Milton  exhibits  of 
rural  cheerfulness*  at  the  same  time  gives  u^  a  dne  picture  of  the 
regularity  of  hb  lif<^9  and  the  innocency  of  his  own  mind ;  thus  be 
describes  himself  as  in  a  situation 

To  hear  the  lark  begin  his  flight^ 
And  singing  startle  the  dull  night. 
From  his  watch  tower,  in  the  skies, 
'Tilt  the  dappled  dawn  doth  rise. 

It  continues  its  harmony  several  months,  beginning  early  in  the 
sprfng,  on  pairing.    In  the  winter  they  assemble  in  vast  flocks^ 
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gnm  very  fat,  omI  are  taken  in  great  numbera  for  our  tables.  They 
build  their  nest  on  the  gfound>  benef^tb  9ome  clod,  forming  it  of 
bay,  dry  fibres,  &c.  and  lay  four  or  five  eggi. 

The  place  these  birds  are  taken  in  the  greatest  quantity,  is  the 
Deighbourhood  of  Dunstable ;  the  season  begins  about  tbe  lith  of 
September,  and  ends  the  25th  of  February :  and  during  that, space, 
abou^  4000  do^eo  are  caught,  whicb  supply  the  market  of  the  me- 
tri^lis.  Those  caught  in  the  day  are  taken  in  clap-nets  of  fifteen 
yards  length,  and  two  and  a*half  in  breadth ;  and  are  enticed  with- 
in  their  reach  by  means  of  bits  of  looking-glass,  fixed  in  a  piece  of 
wood,  and  placed  in  the  middle  of  the  nets,  which  are  put  in  a 
quick  whirling  motion,  by  a  string  the  larker  commands :  he  also 
makes  use  of  a  decoy  lark.  These  nets  are  psed  only  till  the  I4th 
of  November,  for  the  larks  will  not  dare,  or  froHc  in  the  air,  ex-, 
cept  in  fine  sunpy  weather ;  and  of  course  cannot  be  inveigled  into 
the  snare.  When  the  weather  grows  gloomy,  the  larker  changes 
his  engine,  and  makes  use  of  a  trammel-net,  twenty-seven  or  Lwea* 
tj -eight  feet  long,  and  five  broad;  which  is  put  on  two  poles, 
eighteen  feet  long,,  and  carried  by  men  under  each  arm,  who  pass  . 
over  the  fields  and  quarter  the  ground  as  a  setting-dog.;  when  they 
hear  or  feel  a  lark  bit  the  net,  they  drop  it  down,  and  so  the  birds 
are  taken. 

SBcnoM  xiv# 

Nightingale. 
Motecilla  InsciDia.— Linn. 

Thb  nightingale  takes  ib  name  from  nigJu,  and  the  Saxon  word 
goiofi,  to  sing ;  expressive  of  the  time  of  its  mdody-  In  siase  it  is 
equal  to  the  redsUrt ;  but  longer  bodied,  and  mpre  elegantly  made. 
The  colours  arc  very  plain.  The  l^ad  and  back  are  of  a  pale  Uwny, 
dashed  with  olive ;  the  Uil  is  of  a  deep  tawny  red ;  the  throat, 
breast  and  upper  part  of  the  belly,  of  a  hght  glossy  ash-colovir :  the 
lower  belly  almost  white ;  the  exterior  web  of  the  quill-feathers  are 
of  a  dull  reddish-brown ;  the  interior  of  brownish  ash-colour :  the 
irldes  are  hazel,  and  the  eyes  remarkably  large  and  piercing;  the 
legs  and  feet  a  deep  ash-colour. 

This  bird,  the  most  famed  of  the  feathered  tribe  for  the  variejy  j 
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kngth,  andfiweetims  of  ltsm>€^,  vMto  tinghind'tftelMgihtilifi^Ar 
April,  tnd  tetyet  us  ia  Aogtnt.  It  U  A  «t)eoie8  thfeit  does  not  spre^ 
itself  over  tbe  island.  Ills  not*  foond  in  North  Wales ;  or  in  ah y  bf 
the  Eogirsli  counties  north  of  it,  except  Yorkshire,  where  they  are 
met  with  in  great  plenty  about  Doncaster.  They  have  been  also 
beard,  but  rarely,  near  Shrewsbury.  It  is  also  remarkable,  thit 
thi^  bird  does  not  migrate  sO  far  west  i»  Devonshire  and  Cornwall ; 
eocmties  where  the  seasons  are  so  very  miM,  that  myrtles  flourish 
in  the  open  air  during  the  whole  year:  neither  are  they  found  in 
Ireland.  '  Sibbald  fAtttc^  tbeni  in  his  Hst  of  Scotch  birds ;  biit  they 
certainly  are  uofaiown  in  that  part  of  Great  Briuin,  probably  from 
the  scarcity  and  the  recent  introduction  of  hedges  there.  Yet  they 
yisit  Sweden,  a  much  more  severe  climate.  AVhh  os  they  frequent 
thick  hedges,  and  low  coppices ;  and  generally  keep  in  the  middfe 
of  the  bush,  so  that  they  are  vei*y  rarely  seen;  They  form  their 
nest  of  Oak^eaves,  a  few  bents  and  reeds.  The  eggs  are  of  a  deep 
brown.  When  tbe  young  first  come  abroad,  and  are  helpless,  the 
oM  birds  mi^e  a  plainttve  and  jarring  noise,  with  a  sort  of  soap- 
ping,  as  If  in  menace,  pursuing  along  the  hedge  the  passengers^ 

They  begin  their  song  in  the  evening,  and  cootinoe  it  tbe  whole 
night.  These  their  vigils  did  not  pass  unnoticed  by  the  ancients  ; 
the  slumbers  of  these  birds  were  proverbial  \  and  not  to  rest  «s 
much  as  tbefiightingale  expressed  a  very  bad  sleeper  *•  This  was  the 
favourite  bird  of  the  British  poet,  who  omits  no  opportunity  of  in- 
troducing it,  and  almost  constantly  noting  its  love  of  solitude  and 
night.  How  finely  does  it  serve  to  compose  part  of  the  solemn 
scenery  of  his  Penseroso,  when  be  describes  it 

In  her  saddest  sweetest  plight. 

Smoothing  the  ragged  brow  of  night ; 

While  Cyntiiia  checks  her  drsgon  yoke, 

Gently  o'er  the  aecustomr'd  oak ; 

Sweet  bird,  tharsfaunn'st  the  noise  of  foify. 

Most  musical,  most  melancholy  ! 

Th^,  chauntress,  oA  (he  woods  amoug,     .  '    . 

I  woo  to  hear  thy  evening  song. 


•  JElian  Var.  Hist.  677,  both  m  tbe  text  lOilOiAe.    It  nott  be  rshawtef  that 
nijhtingslct  tiag  ah^  m  tfas  4ap^^ 
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In  tnotbar  place  be  styles  it  ihe  MBkmn  hM:  mA  agiUB  ^Maks 
of  it, 

M  tbe  wakeful  bird*  , 

SiDga  darkliagt  m)<1  in  shadiest  coyert  bid»  >  i  i^  < 

Tunes  her  nocturnal  note. 

The  reader  must  exeuse  a  few  more  quotatio»  from  the  same 
poet^  on  the  same  subject ;  the  first  describes  the  approach  of  eyen- 
iDg,  and  the  retiring  of  all  amiiMils  to  their  repose : 

SIleDoe  accompanied;  for  beast  and  bird. 
They  to  their  grassy  couch,  these  to  their  nests. 
Were  slunk ;  all  but  the  wakeful  nightingale. 
She  all  night  long  her  amoroos  descant  fuiig% 

When  £Te  paasedthe  irksome  night  preteding  her  Ml,  she,  in  a 
dream,  imaginea  herself  thus  reproached  wHh  losing  the  beauties  of 
the  Dight,  by  indulgmg  too  long  a  repose : 

Why  sleep'st  thou,  £fe  ?  now  is  the  pleasant  time. 
The  cool,  the  silent,  save  where  silence  yields 
To  the  night'twarbling  bird,  that  now  awake. 
Tunes  sweetest  his  love*laboured  song. 

Tbe  same  bifds  sing  their  nnptial  song,  and  luU  them  to  rest. 

How  rapturous  are  the  following  lines !  how  eirpressive  of  the  deli* 

^ete  sensibility  of  our  MiHon^s  tender  ideas  I 
# 

llie  earth 
Gaf  e  sign  of  gratulation,  and  each  hill ; 
Joyous  the  birds :  fresh  gales  and  gentle  airs. 
Whispered  it  to  the  woods,  and  from  their  wings 
Flung  rose,  flung  odours  from  the  spicy  shrub, 
l)isporting,  till  the  amorous  bird  of  night 
Sung  spousal,  and  bid  haste  the  evening  star. 
On  his  hill-top  to  Kght  the  bridal  lamp. 

These  KiN'd  by  nightingales,  embracing  slept ; 
Andl  on  their  nakdl  Haaba  the  flowery  roof 
Shower'd  roses,  which  the  iMom  repair*d. 
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6S6  filftl>s. 

These  qooUtioos  frbm  the  best  judge  tyf  melody,  we  thought  due 
to  the  sweetest  ot  our  feathered  choristers;  and  we  believe  no  reader 
of  taste  will  think  them  tedious. 

Virgil  seems  to  be  the  only  poet,  among  the  ancients,  who  bath 
attended  to  the  circomstance  of  this  bird's  singing  in  the  night-time. 

Qualis  populeft  moerens  Philomela  sub  umbri 
AiDissos  queritur  foetus,  quos  durus  arator 
Obiervans  nido  implumles  detraxit :  at  ilia 
Flet  noctem,  rarooque  sedens  raiserabile  carmen 
Integrat,  et  moestis  late  loco  questibus  implet. 

Georg.  IV.  I.  511. 

As  Philomel  in  poplar  shades,  alooe. 
For  her  lost  ofipring  poufis  a  mother's  moan. 
Which  spme  rough  ploughman  marking  for  his  prey. 
From,  the  warm  pest,  unfledg'd^  hath  dragg*d  away ; 
,  .      Perch'd  4m  a  bought  she  all  night  long  complains. 
And  fills  the  grove  with  sad  repeated  strains. 

F.  Wabton. 

Pliny  has  described  the  warb|ing  notes  of  this  bird,  with  an 
elegance  that  bespeaks  an  exquisite  sensibility  of  taste:  notwith- 
standing that  his  words  have  been  cited  by  most  other  writers  on 
natural  history,  yet  such  is  the  beauty,  and  in  general  the  truth  of 
his  expressions^  that  they  cannot  be  too  much  studied  by  loven  of 
natural  history.  We  must  observe  notwithstanding,  that  a  few 
of  his  thoughts  are  more  to  be  admired  for  their  vivacity  thaa 
for  strict  philosophical  reasoning :  but  these  few  are  easily  distin- 
guishable, ' 

[PeiuKiiii. 


SECTION  XV. 

Red  Breast. 

Motacilla  rabecola. — Linn. 

This  bird,  though  so  very  petulant  as  to  be  at  constant  war  with 
its  own  tribe,  yet  is  remarkably  social  with  mankind;  in  the  win- 
ter it  frequently  makes  one  of  the  family ;  and  takes  refuge  from 
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the  inclemency  of  the  season  even  by  our  fire-sides.    Thomson* 
has  prettily  described  the  annual  visits  of  this  guest : 

The  red  breast,  sacred  to  the  household  gods. 

Wisely  regardful  of  the  embroiling  sky, 

In  joyless  fields,  and  thorny  thickets,  leaves 

His  shivering  mates,  and  pays  to  trusted  man 

His  annual  visit.     Half  afraid,  he  first 

Against  the  window  beats ;  then,  brisk,  alights 

On  the  warm  earth ;  then  hopping  o*er  the  floor 

Eyes  all  the  smiling  family  askance. 

And  pecks  and  starts,  and  wonders  where  he  is :       ^ 

'Till,  more  familiar  grown,  the  table-crumbs 

Attract  his  slender  feet. 

The  great  beauty  of  that  celebrated  poet  consists  in  his  elegant 
and  just  descriptions  of  the  oeconomy  of  animals ;  and  the  happy 
use  he  hath  made  of  natural  knowledge  in  descriptive  poetry,  shines 
through  almost  every  page  of  his  Seasons.  The  affection  this  bird 
has  for  mankind,  is  also  recorded  in  that  ancient  ballad.  The  babes 
in  the  wood;  a  composition  of  a  most  beautiful  and  pathetic  sim- 
plicity. It  is  the  first  trial  of  our  humanity :  the  child  that  refrains 
from  tears  on  hearing  that  read,  gives  but  a  bad  presage  of  Jhe 
tenderness  of  his  future  sensations. 

Jn  the  spring  this  bird  retires  to  breed  in  the  thickest  coverts,  or 
the  most  concealed  holes  of  walls  and  other  buildings.  The  eggs 
are  of  a  dull  white,  sprinkled  with  reddish  spots.  Its  song  is 
remarkably  fine  and  soft;  and  the  more  to  be  valued,  as  we  enjoy 
it  the  greatest  part  of  the  winter,  and  early  in  the  spring,  and 
even  through  great  part  of  the  summer ;  but  its  notes  are  part  of 
that  time  drowned  in  the  general  warble  of  the  season.  Many  of 
the  autumnal  songsters  seem  to  be  the  young  cock  red-breasts  of 
that  year. 

The  bill  is  dusky:  the  forehead,  chin,  throat,  and  breasts,  are  of 
a  deep  orange-colour:  the  head,  hind  part  of  the  neck,  the  back, 
and  tail,  are  of  a  deep  ash-colour,  tinged  with  green :  the  wings 
rather  darker ;  the  edges  inclining  to  yellow :  the  legs  and  feet 
dusky.  [Pennant. 

•  In  hit  SmmiUi  Tide  Winter,  lint  i4«. 
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688  Biit»s. 

SECTION   XVI. 

JVren. 

Motacllla  troglodytes. — Linn. 

The  wren  mij^  be  placed  amorrg^  the  finest  of  our  sinking  birds. 
It  continues  Ita  song  througboot  the  winter,  excepting  during  tbe 
frosts.  It  makes  its  nest  in  a  very^  curious  manner;  of  an  oval 
sbape,  very  deep,  with  a  small  hole  in  tbe  middle  for  egress  and 
regress ;  the  external  Eiiaterial  is  moss^  within  it  is  lined  with  hair 
and  feathers.  It  lays  from  ten  to  eighteen  eggs,  and  as  often 
brings  up  as  many  young,  which,  as  Mr.  Ray  observes,  may  be 
ranked  among  those  daily  mirades  that  we  take  no  notrce  of:  thai 
it  should  feed  such  a  number  without  passing  over  oae,  and  that 
too  in  utter  darkness. 

The  head  and  upper  part  of  the  body  of  the  wren  are  of  a  deep 
reddish  brown;  above  each  eye  is  a  stroke  of  white;  the  back,  and 
coverts  of  the  wings,  and  tail,  are  marked  with  slender  transverse 
black  lines ;  the  quill  feathers  with  bars  of  black  and  red.  Ttie 
throat  is  of  a  yellowish  white.  The  belly  and' sides  crossed  with 
narrow  dusky  and  pale  reddish  brown  lines.  The  tail  is  crossed 
with  dusky  bars.  [Pamant. 

SBCTiON   XVII. 

Swift. 
Hirondo  apas.--^LrNK. 

This  species  is  the  largest  of  our  swaltows;  but  the  weight  U 
roost  disproportionately  small  to  its  extent  of  wing  of  any  bird ; 
the  former  being  scarce  one  ounce,  the  latter  eighteen  inches;  the 
length  near  eight.  The  feet  of  this  bird  are  so  small,  that  the 
action  of  walking  and  of  rising  from  the  ground  is  extremely 
di6Scult;  so  that  nature  hath  made  it  full  amends,  by  fiimishiBg  it 
with  ample  means  for  an  easy  and  continual  flight.  It  is  more  on 
the  wing  than  any  other  swallows :  its  flight  is  more  rapid,  and 
that  attended  with  a  shrill  scream.  It  rests  by  clinging  against 
some  waU  or  other  apt  body ;  from  whence  Klein  styles  this  species 
hiruado  muraria^  It  breeds  under  tbe  eaves  of  houses,  in  stee- 
ples, and  other  Utkf  buildings  ^   xtaksB  its  oeii  of  grasses  and 
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feathers ;  and  lays  only  two  egg«^  of  a  white  colour.  It  is  entirely 
of  a  glossy  dark  sooty  colour,  tmly  the  cbiti  is  marked  with  a 
ivhite  spot:  but  by  being  so  co«*tanlly  exposed  to  all  wcaihers, 
ihc  glo5&  of  the  phima^^  h  lost  before  it  retire?i»  I  caonot  ivzca 
them  to  their  winter  quarters,  utiless  in  one  instance  of  a  pair 
found  adhering  by  their  eljiw*,  and  in  a  torpid  state,  in  February, 
17G6,  uiidifr  Hie  roof  of  Longnor  chapel,  Shropshire;  on  being 
brought  to  a  fire,  they  revived,  and  moved  about  the  room.  The 
feet  are  of  a  jiarticutar  structure,  all  the  toes  inland in^  forward; 
the  least  consists  of  only  one  bone;  the  others  of  an  equal  number, 
Tf'iz.  two  each  ;  in  which  they  differ  from  those  of  all  other  birds* 

This  appears  in  our  country  about  fourteen  days  later  than  the 
*iand- martin,  but  differs  greatly  in  the  time  of  its  departure,  re- 
tiring^ invariably  about  the  tenth  of  August,  bein^  the  first  of  the 
genus  tbat  leaves  uh* 

The  fabuloui*  histtory  of  the  Manueodiata,  or  bird  of  Paradi«ej 
i^  ifi  the  his^lory  of  this  species  in  great  measure  verified.  It  ^vas 
believed  to  have  no  feet,  to  live  upon  the  celestial  dew,  to  float 
perpetually  oti  the  I  ad  i  an  air,  and  to  perform  all  its  functions  in 
that  elements 

The  swift  actually  performs  what  baa  been  in  theee  enlightened 
tlmei*  disproved  of  the  former:  except  the  small  lime  it  takes  in 
sleeping,  aud  what  it  devotes  to  incubation,  every  other  action  is 
done  on  the  win^.  The  materials  of  its  ne.4  it  collects  either  as  they 
are  carried  about  by  the  winds*  or  picki  them  up  from  the  surface 
in  its  sweeping  flight.  lU  food  i*  undeniably  the  jnsccU  thai  fill 
the  air.  lU  drink  is  taken  m  transient  sips  from  the  water'n  5ur« 
face*  Efen  \ts  amoroua  rites  are  perforiued  on  high.  Few  per* 
ijons  who  have  attended  to  them  in  a  fine  summer's  morning,  but 
must  liave  seen  them  make  their  aenal  courses  at  a  great  height, 
eucirciing  a  certain  space  with  %n  easy  steady  motion.  On  a  sud- 
den they  fall  into  each  other '«  embracesp  then  drop  precipitate  with 
a  loud  sliriek  for  mimhers  of  yards*  This  is  the  critical  conjunct 
ture,  and  to  be  no  uaore  wondered  at,  than  that  iu&ects  (a  famjUar 
instance)  should  dii^: barge  the  ^am^  duty  in  the  lame  ektnent. 

Tbe^  bird»  and  shallows  are  inveterate  enemies  to  bawktt^  The 
moment  one  appears,  they  attack  htm  immediately;  the  t^miis- 
*oon  desiftt ;  but  the  ewallows  pursiue  and  persecute  thoic  rapacious 
bu-iV,  till  tbcy  have  e»lir«ly  driven  them  away. 


Digitized  by  VjOOQIC 


6'iO  MIGttATION. 

Swifb  delight  in  sultry  thundery  weather,  and  seem  tbORCc  to  re*- 
ceive  fresh  spirits.  They  fly  in  those  times  in  smalbpartie^  vrtth  ]^- 
ticular  violence ;  and  as  they  pass  near  steeples,  towers>  or  mif 
edifice  where  their  mates  perform  the  office  of  incubation^  evit.a 
loud  scream,  a  sort  of  serenade,  as  Mr.  White  supposes,  to  tlieirXi^ 
spective  females. 

[Pitmrnmrn 

SECTION   XVIII. 

On  the  Migration  qf  Birds, 

It  is  believed  that  many  different  kind  of  birds  annualij  pils 
from  one  country  to  another,  and  spend  the  summer  or  the  winter 
where  it  is  most  agreeable  to  them';  and  that  even  the  birds  of  our 
own  island  will  seek  the  most  distant  southern  r^ions  of  Afrlci^ 
wben  directed  by  a  peculiar  instinct  to  leave  their  own  couotrf. 
It  has  long  been  an  opiniou  pretty  generallf  received,  thirt;  urd^ 
lows  reside  during  the  winter-season,  in  thcTwtttnsoiitbemrqpoai} 
and  Mr.  Adanson  particularly  relates  his  having  seea  them  atSeoe* 
gal,  when  they  were  obliged  to  leave  this  country.  Bui  besMoidie 
swallow,  Mr.  Pennant  enumerates  many  other  birds  which  migrite 
from  Britain  at  dififerent  times  of  the  year,  and  are  thcfi  tobetend 
in  other  countries ;  afler  which  they  again  leave  tfatete  cooMriei^ 
and  return  to  Britain.  The  reason  of  these  migratiiM  he  Hippos* 
to  be  a  defect  of  food  at  certain  seasons  6f  the  year,-  ora  want  oft 
secure  asylum  from  the  persecution  of  man  durin|^  the  IMeof 
courtship,  incubation,  and  nutrition.  The  followioy  li  liti  Kiifot 
the  migrating  species. 

1.  Crew8.-*-Of  this  genus,  the  hooded  crow  mtfcalBB  tqpflaily 
with  the  woodcock.  It  inhabits  North  Britain  the  lijink  jpue^^ 
few  are  said  annually  to  breed  on  Dartmoor,  in  TtnioiMlllMu .  ft 
breeds  also  in  Sweden  and  Austria :  in  some  <^  ^e  8wefii|i;|pf!0» 
vinces  it  only  shifts  its  quarters,  in  others  it  resides  thiogpijlfcttf 
year.  Every  ornithologist  is  at  a  loss  for  the  summer  retrti|(iliAs»e 
which  visit  us  in  such  numbers  in  winter,  and  quit  o^it^iftttf-M 
the  spring ;  and  for  the  reasoh  why  a  bird,  whose  food  tergodl  ftM' 
it  may  be  found  at  all  seasons  in  this 'country^  should  leMK  <••  '. 

S. — Cuckoo. — Disappears  early  in  autumn ;  the  r^nai  Oif  ti0$ 
and  the  following  bird  is  quite  unknown  to  us. 
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X  Wryneck.— Is  a  bird  tfaaC  leaves  tis  in  the  winter.  If  iU  diet 
be  ants  alone,  as  several  assert,  the  cause  of  its  migration  is  very 
evident.  This  bird  disappears  before  winter,  and  revisits  us  in  the 
spring,  a  little  earlier  than  the  cuckoo. 

4.  Hoopoe. — Comes  to  England  but  by  accident :  Mr.  Pennant 
once  indeed  heard  of  a  pair  that  attempted  to  make  their  nest  in  a 
meadow  M  Selbome,  Hampshire,  but  were  frightened  away  by  the 
curiosity  of  people;    It  breeds  in  Germany. 

5.  Grouse.— The  wht>1e  tribe,  except  the  quail,  lives  here  all  the 
year  round ;  that  bird  either  leaves  us,  or  else  retires  towards  the 
sea-coasts. 

6.  Pigeons.— Some  few  of  the  ring-doves  breed  here;  but  the 
multitude  that  appean  in  the  winter  is  so  disproportioned  to  what 
continue  here  the  whole  year,  as  to  make  it  certain  that  the  great* 
est  part  quit  the  country  in  the  sprmg.  It  is  most  probable  they 
go  to  Sweden  to  breed,  and  return  from  thence  in  autumn ;  as  Mr. 
Eckmark  informs  us,  they  entirely  quit  that  country  before  wmter. 
Multitudes  of  the  common  wild  pigeons  also  make  the  northern 
retreat,  and  visit  us  in  winter,  not  but  numbers  breed  in  the  high 
cliifs  in  all  parU  of  this  island.  The  turtle  also  probably  leaves  us 
in  the  winter,  at  least  changes  its  place,  removing  to  the  southern 
counties. 

7.  Stare, — Breeds  here.  Possibly  several  remove  to  other  coun- 
tries for  that  purpose,  since  the  produce  of  those  that  continue 
here  seems  unequal  to  the  clouds  of  them  that  appear  in  the  win- 
ter. It  is  not  unlikely  that  many  of  them  migrate  into  Sweden, 
where  Mr.  Berger  observes  they  return  in  spring. . 

8.  Thrushes — The  fieldfare  and  the  redwing  breed  and  pass  their 
summers  in  Norway  and  other  cold  countries;  their  food  is  berries, 
which  abounding  in  our  kingdoms^  tempt  them  here  in  the  winter. 
These  two,  and  the  Royston  crow,  are  the  only  land  birds  that 
regularly  and  constantly  migrate. into  England,  and  do  not  breed 
here.  The  hawfinch  and  crossbill  come  here  at  such  uncertain 
times  as  not  to  deserve  the  name  of  birds  of  passage. 

9.  .Chatterer. — The  chatterer  appears  annually  about  Edinburgh 
in  flocks  during  winter,  and  feeds  on  the  berries  of  the  mountain 
ash.     In  South  Britain,  it  is  an  accidental  visitant. 

10.  Grosbeaks. — The  grosbeak  and  crossbill  come  here  but  sel^ 
dom ;  they  breed  in  Austria.  The  pine  grosbeak  probably  brtfedlT 
in  the  forests  of  tl^e  highlands  of  Scotland. 

VOL.  V.  T  T 
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11.  BuDting8.-^H  the  genas  inKabiU  England  throughout  the 
year>  except  the  greater  brarabling,  which  is  forced  here  from  the 
north  in  very  severe  seasons. 

12.  Finches.— All  continue  in  some  parts  of  these  kingdoms, 
except  the  siskin,  which  is  an  irregular  visitant,  said  to  conie  from 
Russia.  The  linnets  shift  their  quarters^  breeding  in  one  part  of 
this  island,  and  rem<)ve  with  their  young  to  others.  All  finches 
feed  on  the  seeds  of  plants. 

13.  Larks,  Fly-catchers,  Wagtails,  and  WarWers. — All  of  these 
feed  on  insects  and  worms ;  yet  only  part  of  them  quit  these  king- 
doms, though  the  reason  of  migration  is  the  same  to  all.  The 
nightingale,  black-cap,  fly-catcher,  willow-wren,  wheat-ear,  and 
white-throat,  leave  us  before  winter,  while  the  small  and  delicate 
golden-crested  wren  braves  our  severest  frosts.  The  migrants  of 
this  genus  continue  longest  in  Great  Britain  in  the  southern  coun- 
ties, the  winter  in  those  parts  being  later  than  in  those  of  the 
north ;  Mr.  Stillingfleet  having  observed  several  wheat-ears  in  the 
isle  of  Purbeck,  on  the  I8th  of  N<>Tember.  As  these  birds  are  in- 
capable of  very  distant  flights,  Spain,  or  the  south  of  France,  is 
probably  their  winter  asylum. 

14.  Swallows  and  Goat-suckers. — Every  species  disappears  at  the 
approach  of  winter. 

Water-Fowl, 

Of  the  vast  variety  of  water-fowl  that  frequent  Great  Britain, 
it  is  amazing  to  reflect  how  few  are  known  to  breed  here :  the 
cause  that  principally  urges  them  to  leave  this  country  seems  to  be 
not  merely  the  want  of  food,  but  the  desire  of  a  secure  retreat. 
Our  country  is  too  populous  for  birds  so  shy  and  timid  as  the  bulk' 
of  these  are :  when  great  part  of  our  island  was  a  mere  waste,  a 
tract  of  wood  and  fen,  doubtless  many  species  of  birds  (which  at 
this^time  migrate)  remained  in  security  throughout  the  year.  Egrets, 
a  species  of  heron,  now  scarce  known  in  this  island,  were  in  former 
times  in  prodigious  plenty ;  and  the  crane,  that  has  totally  forsaken 
this  country,  bred  familiarly  in  our  marshes ;  their  place  of  incu- 
bation, as  well  as  of  all  other  doven-footed  water^fowl  (the  heron 
excepted),  b^ing  on  the  ground,  and  exposed  to  every  one.  As 
rural  economy  increased  in  this  country^  these  animals  were  more 
and  more  disturbed;  at  length,  by  a  series  of  alarms,  they  were 
necessitated  to  seek,  during  the  summer^  some  lonely  safe  habitation. 
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On  the  contrary,  th06e  that  build  or  lay  in  the  almost  inaccessi- 
ble rocks  that  impend  over  the  British  seas,  breed  there  still  in  vast 
numbers,  having  little  to  fear  from  the  approach  of  mankind  :  the 
fMily  disturbance  they  meet  with  in  general,  being  from  the  despe* 
rate  attempts  of  a  few,  to  get  their  eggs. 

Claocn^footed  Water'Fw>L 

15.  Herons. — The  wtite  heron  is  an  uncommon  bird,  and  visits 
n%  at  uncertain  seasons ;  the  common  kind,  and  the  bittern,  never 
leave  m. 

16  Curlews. — The  curlew  breeds  sometimes  on  our  mountains^ 
but  considering  the  vast  flights  that  appear  in  winter,  it  is  probable 
that  the  greater  part  retire  toother  countries :  the  whimbrel  breeds 
on  the  Grampian  hills,  in  the  neighbourhood  of  Invercauld. 

17.  Snipes. — The  woodcock  breeds  in  the  moist  woods  of  Swe- 
den, and  other  cold  countries.  Some  snipes  breed  here,  but  the 
greatest  part  retire  elsewhere ;  as  do  every  other  species  of  this 
genus. 

18.  Sandpipers. — ^The  lapwing  continues  here  the  whole  year; 
the  ruflf  breeds  here,  but  retires  in  winter;  the  redshank  and  sand- 
piper breed  in  this  country,  and  reside  here.  All  the  others  absent 
themselves  during  summer. 

19.  Plover  and  Oyster- catcher. — The  long-legged  plover  and 
sanderling  visit  us  only  in  winter;  the  dottrel  appears  in  spring 
and  in  autumn ;  yet,  what  is  very  singular,  we  do  not  find  it  breeds 
hi  South  Britain.  The  oyster- catcher  lives  with  us  the  whole  year. 
The  Norfolk  plover  and  sea-lark  breed  in  England.  The  green 
plover  breeds  on  the  mountains  of  the  north  of  England,  and  on 
the  Grampian  hills. 

We  must  here  remark,  that  every  species  of  the  genera  of  cur- 
lews, woodcocks,  sandpipers,  and  plovers,  that  forsake  us  in  the 
spring,  retire  to  Sweden,  Poland,  Prussia.  Norway,  and  Lapland, 
to  breed :  as  soon  as  the  young  can  fly,  they  return  to  us  again, 
because  the  frosts  which  set  in  early  in  those  countries,  totally 
deprive  them  of  the  means  of  subsisting ;  as  the  dryness  and  hard- 
ness of  the  ground,  in  general,  during  our  summer,  prevent  them 
from  penetrating  the  earth  with  their  bills,  in  search  of  worms, 
which  are.  the  natural  food  of  these  birds.  Mr.  Eckmark  speaks 
thus  of  the  retreat  rf  the  whole  tribe  of  cloven-footed  water- 
fowl out  of  his  country  (Sweden)  at  the  approach  of  winter;  and 
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Mr,  Klein  giret  much  the  rnne  account  of  those  of  Poland  and 
Prussia. 

20.  Rails  and  Gallinules.*— Every  species  of  these  two  genera 
continues  with  us  the  whole  year ;  the  land-rail  excepted,  which  is 
not  seen  here  in  winter.  It  likewise  continues  in  Ireland  only 
during  the  summer-months,  when  they  are  very  numerous,  as  Mr. 
Smith  tells  us,  in  the  History  of  Waterford,  p.  336.  Great  num- 
hers  appear  in  Anglesea  the  latter  end  of  May;  it  is  supposed  they 
pass  over  from  Ireland,  the  passage  between  the  two  islands  being 
but  small.  As  we  have  instances  of  these  birds  alighting  on  shipa 
in  the  Channel  and  the  Bay  of  Biscay^  we  may  coryecture  their 
wioter-quarters  to  be  in  Spain. 

Fin-footed  Wat^r-Birds. 

21.  Phalaropes. — Visit  us  but  seldom;  their  breeding-place  is 
Lapland  and  other  arctic  regions. 

22.  Grebes. — ^The  great  crested  grebe,  the  black  and  while 
grebe,  and  the  little  grebe,  breed  with  us^  and  never  migrate ;  the 
others  visit  tis  accidentally^  and  breed  in  Lapland. 

Weh'footcd  Birds. 

>.  23.  Avoset. — Breed  near  Fossdike,  in  Lincokishife,  but  quit 
their  quarters  in  winter.  They  are  then  shot  in  dififerent  parts  of 
the  kingdom,  which  they  visit,  not  regularly  but  accidentally. 

24.  Auks  and  Guillemots. — The  great  auk  or  penguin  sometimes 
breeds  in  St.  Kilda.  The  auk,  the  guillemot,  and  puffin,  inhabit 
mostiof  (he  maritime  cliffi  of  Great  Britain,  in  amazing  numbers 
during  summer.  The  black  guillemot  breeds  in  the  Bass  I&le,  and 
in  St.;  Kikia,  and  sometimes  in  Llandidno  rocks.  We  are  at  a 
loss  ior  the  breeding-place  of  the  other  species ;  neither  can  we  be 
very  certain  of  the  winter  residence  of  any  of  them>  excepting  of 
the  lesser  guillemot  and  black-billed  auk,  which,  during  winter, 
visit  id  vast  flocks  the  Frith  of  Forth. 

25.  Divers. — These  chiefly  breed  in  the  lake^  of  Sweden  and 
Lapland,  and  in  some  countries  near  the  pole;  but  some  of  the 
red-throated  divers,  the  northern  and  the  imber,  may  breed  in  the 
north  of  Scotland  and  its  isles. 

26.  Terns. — Every  species  breed  here;  ^but  leave  us  in  the 
winter. 
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87.  Petrelg.— The  fulOiar  breeds  in  the  isle  of  St.  KiMa,  aiid 
ooDtinues  there  the  whole  year  except  September  and  part  of  Oc- 
tober. The  shearwater  visits  the  Isle  of  Man  in  April ;  breeds 
there;  and^Jeaving  it  in  August  or  the  beginning  of  September; 
disperses  over  all  parts  of  the  Atlantic  ocean.  The  stormfinch  is 
seen  at  all  distances  from  land^  on  the  same  vast  watery  tract ;  nor 
IS  ever  found  near  the  shore,  except  by  some  very  rare  accident^ 
unless  in  the  breeding  season.  Mr.  Pennant  found  it  on  som^  lit- 
tle rocky  isles  on  the  north  of  Skye.  It  also  breeds  on  St.  Kilda. 
He  also  suspects  that  it  nestles  on  the  Blasquet  Isles,  off  Kerry,  and 
that  it  is  the  gourder  of  Mr.  Smith. 

28.  Mergansers. — This  whole  genus  is  mentioned  among  the 
birds  that  fill  the  Lapland  lakes  during  summer.  Mr.  Pennant  has 
seen  the  young  of  the  red-breasted  in  the  north  of  Scotland:  a  few 
of  these,  and  perhaps  of  the  goosanders,  may  breed  there. 

29.  Ducks. — Of  the  numerous  species  that  form  this  genusi  we 
know  of  few  that  breed  here :  the  swan  and  goose,  the  shield^duck;, 
the  eider-duck,  a  few  shovellers^  garganies,  and  teals,  and  a  very 
small  portion  of  the  wiM  ducks. 

The  rest  contribute  to  form  that  amazing  multitude  of  water- 
fowl that  annually  repairs  from  most  parts  of  Europe  to  the  woods 
and  lakes  of  Lapland,  and  other  arctic  regions,  there  to  perform 
the  functions  of  incubation  and  nutrition  in  full  security.  They 
and  their  young  quit  tbeir  retreat  in  September,  and  disperse  them- 
selves over  Europe.  With  us  they  make  their  appearance  the  be* 
ginning  of  October ;  circulate  first  round  our  shores ;  and,  when 
compelled  by  severe  frost,  betake  themselves  to  our  lakes  and 
rivers.  Of  the  web-footed  fowl,  there  are  some  of  hardier  consti- 
tutions than  others  :  these  endure  the  ordinary  winters  of  the  more 
northern  countries ;  but  when  the  cold  reigns  there  with  more  than 
common  rigour,  they  repair  for  shelter  to  these  kingdoms :  this  re- 
gulates the  appearance  of  some  of  the  diver  kind,  as  also  of  the 
wild  swans,  the  swallow-tailed  shield-duck,  and  the  difierent  sorte 
of  goosanders  which  then  visit  our  coasts.  Barentz  found  the  baff- 
nacles  with  their  nests  in  great  numbers  in  Nova  Zembla.  (Coltecf. 
Voy.  Dutch  East  India  Company,  8vo.  1703,  p.  19.)  Clusius,  in 
his  Exot  368,  also  observes,  that  the  Dutch  discovered  them  on 
the  rocks  of  that  country,  and  in  Waygait  Straits.  They,  as  weH 
as  the  other  species  of  wild  geese,  go  very  far  north  to  breed,  as 
appears  from  the  histories  of  Greenland  and  Spitzbergen,  by  Egede 
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and  Crant2.  Tbese  birds  seem  to  make  Iceland  a  resting-place, 
n$  Horrebow  oUerves :  a  ffcw  continue  there  to  breed,  but  onlj 
visit  that  island  in  the  spring,  and  a(\er  a  short  stay>  retire  still  fur- 
ther north. 

30.  Corvorants. — The  corvorant  and  shag  breed  on  most  of  our 
high  rocks;  the  gannet  in  some  of  the  Scotch  isles,  and  on  the 
coast  of  Kt;rry ;  tb^  two  first  continue  on  our  chores  tbe  whole 
year.  '  The  gannet  disperses  itself  all  round  the  seas  of  Great  Bri- 
tain, in  pursuit  of  the  herring  and  pilchard,  and  even  as  far  |Lg  tbe 
Tagus,  to  prey  on  the  sardina. 

But  of  the  numerous  species  of  fowl  here  enumerated,  it  may  be 
observed  how  very  few  entrust  themselves  to  us  in  the  breeding 
season,  and  what  a  distant  flight  they  make  to  perform  the  first 
great  dictate  of  nature. 

There  seems  to  be  scarcely  any  but  what  we  have  traced  to  Lap- 
land, a  country  of  lakes,  rivers,  swamps^  and  alps,  covered  w\tb 
thick  and  gloomy  forests,  that  afford  shelter  during  summer  to  these 
fowls,  which  in  winter  disperse  over  the  greatest  part  of  Europe. 
In  those  arctic  regions,  by  reason  of  the  thickness  of  the  woods,.' 
the  ground  remains  moist  and  penetrable  to  the  woodcocks,  and 
other  slender-billed  fowl ;  and  for  the  web-footed  birds,  the  waters 
ifiRird  larvea  innumerable  of  tbe  tormenting  gnat.  The  days  there 
are  long;  and  the  beautiful  meteorous  nights  indulge  them  with 
every  opportunity  of  collecting  so  minute  a  food,  whilst  mankind 
is  very  sparingly  scattered  over  that  vast  northern  waste. 

Why  then  should  Linnsus,  the  great  explorer  of  these  rude  de« 
serts,  be  amazed  at  the  myriads  of  water*fowl  that  migrated  with 
him  out  of  Lapland  ?  which  exceeded  in  multitude  the  army  of 
Xerxes;  covering  for  eight  whole  days  and  nightsiy  the  surface  of 
Ihe  river  Calix  !  His  partial  ob8er\'ation  as  a  botanist*  would  con- 
fine their  food  to  the  vegetable  kingdom,  almost  denied  to  the  Lap- 
land waters ;  inattentive  to  a  more  plenteous  table  of  insect  food, 
Ivbicb  tbe  all-^bountiful  Creator  had  spread  for  them  in  the  wiklec- 
ness.  It  may  be  remarked,  that  the  lakes  of  mountainous  rocky 
countries  in  general,  are  destitute  of  plants :  few  or  uont  are  seen 
on  those  of  Switzerland ;  and  Linnaeus  makes  tbe  same  observation 
in  respect  to  those  of  Lapland,  having  during  his  whole  tour^  dis- 
covered only  a  single  specimen  of  a  lemma  trisulca^  or  ivy-leaved 
duck*s  meat.  Flora  Lap*  No.  470 ;  a  few  of  the  scirpus  kcustris, 
or  bulhttsh.  No.  18 ;  tli^  alopecurus  geniculatus«  or  fiote  foxtail 
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graas,  Nob  38;.  and  tbe  rmonculus  aquatili%  No.  934$  whMh 
are  all  he  enumerates  in  his  Prolegomena  to  tbfjt  exodlept  per- 
formance. 

IPantohgia.  Batrington*  t 


CHAP.  VII. 


QUADRUPBDS     AND     OTHER     ANIMALS    THAT     SUCKCJB    , 
THEIR   YOUNG. 

Mammalia.— Linn. 
SSCTION   I. 

Orang-outang. 
Simia  Troglodjtes.^— Linn. 

\Jr  these  singMlar  aoimalsi  the  species  which  has  most  excited  the 
attention  of  mankind  is  the  orang-outang ;  or>  f  s  it  is  sometisfies 
called^  the  satyr,  great  ape,  or  man  of  the  woods.  It  is  a  natite  af 
the  warmer  parts  of  Africa  and  India*  as  well  as  of  aome  of  Ihe 
Indian  islands^  where  it  resides  principally  in  woods,  and  is  sup- 
pose to  feed,  like  most  others  of  this  genus,  on  fruita.  The  orang- 
outang appears  to  admit  of  considerable  variety  in  point  of  cblour, 
size,  and  proportions;  and  there  is  reason  to  believe,  that,  in 
reality,  there  may  be  two  or  three  kinds,  which,  though  nearly  ap- 
proximated as  to  general  similitude,  are  yel  specifically  distinct. 
The  specimens  imported  into  Europe  have  rarely  exceeded  the 
height  of  two  or  three  feet,  and  were  supposed  to  be  young  ani- 
mals; but  iC  is  said  that  the ,  full-grown  ones  are,  at  least,  six^fadt 
in  height.  The  general  colour  seems  to  be  dusky  or  brown;  in 
aome  ferruginous  or  reddish  brown,  and  in  others  coal-back,  with 
the  skin  itself  white.  The  face  is  bare ;  the  ears,  hands,  and  feet 
nearly  similar  to  the  human,  and  the  whole  appearance  such  as  to 
exhibit  the  most  striking  approximation  to  the  human  figure.  The 
hkenesa>  however,  is  only  a  general  one,  and  the  structure  of  tbe 
hands  and  feet,  when  examined  with  anatomical  exactness,  seems  to 
prove,  in  the  opinion  of  those  most  capable  of  judging  with  accu- 
racy on  the  subject,  that  the  animal  was  principally  designed  by 
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natttre  ft>r  the  ^liadrupedal  manner  of  walking,  and  not  for  ao  up- 
right posture,  which  Is  only  occasionally  assumed,  and  which,  to 
those  exhibited  to  the  public,  is,  perhaps,  rather  owing  to  inatruc- 
tion  than  truly  natural.  The  Count  de  Buffbn,  indeed,  makes  it 
one  of  the  distinctive  characters  of  the  real  or  proper  apes  (among 
wjiich  the  orang-outang  is  the  chief),  to  walk  erect  on  two  legs  only; 
and  it  must  be  granted,  that  these  animals  support  an  upright  po- 
sition much  more  easily  and  readily  than  mo.4  other  quadrupccb, 
and  may  probably  be  very  often  seen  in  this  attitude  even  in  a  state 
of  nature.      ' 

The  manners  of  the  orangoutang,  when  in  captivity,  are  ge&tle, 
and  perfectly  void  of  that  disgusting  ferocity  so  conspicuous  in  some 
of  the  larger  baboons  and  monkies.    The  orang-outang  is  miid  aaii 
docile,  and  may  be  taught  to  perform,  with  dexterity,  a  variety  of 
actions  in  domestic  life.  Thi!is  it  has  been  seen  sitting  at  tabk,  and,  ia 
its  manner  of  feeding  and  general  behaviour,  to  imitate  the  company 
in  which  it  was  placed  :  to  pour  out  tea,  and  drink  it  without  awk- 
wardness or  constraint;  to  prepare  its  bed  with  exactness,  a^d 
compose  Itself  to '«feep  in  a  proper  manner.     Such  are  the  actions 
lecorded  of  one  which  was  exhibited  in  London,  in  the  year  1738; 
and  the  Count  de  Buflbn  relates  nearly  similar  particulars  of  that 
which  he  saw  at  Paris.    Dr.  Tyson,  who,  about  the  close  of  the 
last  century,  gave  a  very  exact  description  of  a  young  orang-outang» 
then  exhibited  in  the  metropolis>  assures  us,  that,  in  many  of  its 
actions,  it  seemed  to  display  a  very  high  degree  of  sagacity,  and 
was  of  a  disposition  uncommonly  gentle;  "the  most  gentle  and 
loving  creature  that  could  be. '  Those  that  he  knew  a  ship-board 
he  would  come  and  embrace  with  the  greatest  tenderness,  opening 
their  bosoms,  and  clasping  his  hands  about  them ;  and,  as  I  was  in- 
lormedi  though  there  were  monkies  aboard,  yet  it  was  observed 
>be  wo«iki  never  associate  with  them,  and,  as  if  notldng  akin  to 
them,  would  always  avoid  their  company.'' 

But  however  docile  and  gentle  when  taken  young,  and  instructed 
in  its  behaviour,  it  is  said  to  l>e  possessed  of  great  ferocity  in  its 
native  state,  and  is  considered  as  a  dangerous  anima),  capable  of 
readily  overpowering  the  strongest  roan.  Ito  swiftness  is  equal  to 
its  strength,  and  for  this  reason  it  is  but  rarely  to  be  obtained  in 
'\\s  fuU-grown  state;  the  young  alone  being  token. 
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SRCTIOK'II. 

Preacher  Momkey, 
Simia  Beelxebab. — Link. 

Tbb  MEe  of  this  animal  is  that  of  a  fox ;  with  black  sbihing  eyesi^ 
-i^ort  roand  ears,  and  round  beard :  htAr  on  the  body  shining  black, 
long,  yet  so  dose  that  the  anhnal  appears  quite  smooth ;  feet  and 
end  of  the  tair brown;  tail  very  long,  and  always  tw^ted  at  the 
end. 

Singular  as  the  name  preacher,  applied  to  a  species  of  monkeys, 
may  appear,  their  history  is  no  less  so ;  and  wiere  it  not  supported  by 
good  authority,  it  would  seem  quite  fabiilotis.  Several  other  authors 
corroborate  the  evidence  of  Marcgraave,  a  writer  of  the  ficst  aatho* 
rity,  and  a  most  able  naturalist,  whO' resided  long  in  the  Brazils^ 
where  these  creatures  abound.  He  speaks  from  his  own  knowledge; 
and  tells  us,  that  morning  and  evening  they  assemble  in  the  woods ; 
that  one  mounts  on  a  higher  branch,  while  the  rest  seat  themselves 
beneath ;  that  when  he  perceives  them.all  seated,  he  begins,  as  if  it 
were  to  harangue,  and  sets  up  so  loud  and  sharp  a  howl  that  a  per- 
son at  a  distance  would  think  a  hundred  joined  in  the  cry  ^  the  rest, 
however,  keep  the  most  profound  silence,  till  he  stops  and  gives  a 
signal  with  his  hand ;  then,  in  an  instant  the  whole  assembly  join  in 
chorus,  till, he  commands  silence  by  another  signal,  which  they  obey  • 
in  a  moment;  then  the  orator  resumes  his  discourse,  and  finishes 
his  address,  and  the  assembly  breaks  up.  Their  clamour  is  the. 
most  disagreeable  and  tremendous  that  can  be  conceived;  this 
faculty  proceeds  from  the  peculiar  conformation  of  a  hollow  and 
hard  bone  placed  in  the  throat,  and  calkd  the  throat  bone,  or  os 
byoides.  These  monkeys  are  very  fierce,  quite  untameable,  and 
bite  dreadfully ;  though  not  carnivorous,  they  excite  terror  by  their 
frightful  voice  and  ferocious  aspect.  The  female  is  of  the  same 
colour  with  the  male,  and  differs  from  him  only  in  being  smaller; 
the  females  carry  their  young  on  their  back,  and  leap  with  them 
from  branch  to  branch,  and  from  tree  to  tree ;  the  young  embrace, 
with  their  hands  and  arms,  the  body  of  the  mother,  and  remain' 
firmly  fixed  as  long  as  she  is  in  motion ;  when  she  wants  to  suckle, 
she  iakes  the  young  in  her  paws  and  presenU  the  breast  to  it,  like  a 
human  wet  nurse.    There  is  no  niethod  of  obtaining  the  young  one. 
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but  bj  killing  the  mother ;  for  she  never  abandons  it.    When  the  u 
killed^  it  falls  from  her,  and  may  be  seized* 

As  they  feed  only  on  fruits,  pot-herbs,  grain>  and  some  insects, 
their  flesh  is  reckoned  not  bad  eating.  It  resembles  mutton,  or  the 
flesh  of  a  hare.  One  of  them  is  a  meal  for  six  persons.  They  are 
the  most  common  game,  and  the  most  agreeable  to  the  taste  of  the 
Amazon  Indians;  they  roast  one  part,  and  boil  the  other :  "  We 
lived  upon  them,"  says  a  Freach  writer^  ^  dnriag  all  the  tine  we  re- 
mained there,  becaase  we  couM  procure  no  other  food ;  and  the 
hunters  supplied  ui  daily  with  as  many  as  we  oouU  eat.  I  went  to 
aee  this  species  of  hunting,  and  was  surprised  at  the  sagacity  jof  tbeae 
animals,  not  only  in  distinguishing  particularly  those  who  make  war 
upon  them,  but  also  in  defending  themsehres,  and  providing  for  their 
own  safety  when  attacked.  When  we  approached,  they  all  atsemt>led 
together,  uttered  loud  and  frightful  cries,  and  threw  at  «t  dried 
branches,  which  they  broke  off  from  the  trees.  I  likewise  remarked, 
thai  they  never  abandon  one  another ;  that  they  leap  from  tree  to 
tree  with  incredible  agility ;  and  fling  themselves  headloog  flroB 
branch  to  branch,  without  ever  falling ,to  the  ground;  because,  be- 
fore reaching,  the  earth,  they  always  catch  hold  of  a  branch,  either 
with  their  hands  or  tail ;  so  that  if  not  shot  dead  at  once,  they  can- 
not be  seized ;  for,  even  when  mortally  wounded,  they  remain  fixed 
to  the  trees,  where  they  often  die,  and  fall  not  off  till  corrupted. 
Fifteen  or  sixteen  of  them  are  frequently  shot  before  three  or  fear 
of  them  can  be  obtained.  What  is  singular,  as  soon  as  one  is  woaad- 
ed,  the  rest  collect  about  him,  and  put  their  fingers  into  the  wound, 
as  if  they  meant  to  sound  it;  and  when  it  discharges  much  Mood, 
some  of  them  keep  the  wound  shut,  whilst  others  make  a  mash  of 
leaves,  and  dexterously  close  the  aperture.  This  operation  I  have 
oflen  observed  with  much  wonder.''  ''  After  1  have  shot  at  one,'' 
says  Dampier,  '*  and  broke  a  leg  or  an  arm,  I  have  often  pitied  the 
poor  creature,  to  see  it  look  at  and  handle  .the  wounded  limb,  and 
turn  it  about  from  side  to  side.''  When  the  savages  shoot  them  with 
arrows,  they  extract  the  arrow  out  of  their  bodiei  with  their  own 
hands,  like  human  creatures. 

When  these  creatures  are  embarrassed,  they  assist  each  other  in 
'  passing  a  brook,  or  getting  from  one  tree  to  another. 

IMargrave.  PaiUoiogia. 
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SBCnON     III* 

Elephant ;  with  a  Description  qfthe  Elephant  Hunt. 

Elepbas  mazimas.— Linn. 

This  is  the  only  koown  species  of  the  genos:  it  is  the  largest  of 
quadrupeds,  sometimes  weighingfour  tbotwand  five  hundred  pounds; 
body  cinereous,  seldom  reddish  or  white,  thinly  set  with  hairs ;  pro- 
boscis flat  beneath,  tip  truncate ;  eyes  small :  tusks,  which  are  only 
Id  U^e  upper  jaw,  far  extended  beyond  the  mouth,  resembling  horns, 
marked  with  curled  fibres,  constituting  the  ivory  of  the  shops,  and 
•oraetimea  weighing  a  hundred  and  6fiy  pounds  each ;  ears  large, 
pendulous,  dentate ;  skin  thick,  callous,  impenetrable  by  musket- 
balls,  and  yet  sensible  of  the  sting  of  flies ;  teau  two,  near  the  , 
breast ;  kn^s  flexible ;  neck  short ;  hoofs  five  on  each  fore-foot, 
lour  on  each  hind  foot. 

Some  writers  have  made  the  sukotyroa  second  species  of  the  ele- 
phant^ but  incorrectly.  He  has  a  distinguishing  property,  that  ought 
to  constitute  him  a  distinct  genus. 

The  elephant  inhabits  the  torrid  zone,  in  swampy  places,  and  by 
the  sides  of  rivers ;  feeds  on  the  leaves  and  branches  of  young  trees, 
particularly  plaintains,  eating  even  the  wood;  devours  grain  vora- 
ciously; is  gregarious,  docile,  long-lived,  and  sagacious,  though 
the  brain  is  small ;  hereby  confuting  the  doctrine  of  those  philoso- 
phers, who  contend  that  the  intellect  possessed  depends  upon  the 
size  of  the  brain  compared  with  the  size  of  the  animal ;  drawing 
their  doctrine  from  the  human  form  and  human  brain  alone.  . 

The  proboscis  is  long,  extensile,  contractile ;  furnished  at  the 
end  with  a  hook,  serving  the  purpose  of  a  hand,  with  which  it  takes 
its  food  and  drink;  and  which  being  cut  off,  the  animal  perishes. 
He  is  afraid  of  mice,  lest  when  he  sleeps  they  should  creep  into  his 
trache ;  urines  backwards ;  copulates  like  other  quadrupeds.  The 
female  ii  gravid  a  year ;  the  young  suck  their  mother  with  their  lips. 
Carries  houses  on  his  back,  his  guider  sitting  upon  the  neck ;  moves 
quickly ;  swims  dexterously ;  is  armed  for  war  by  the  natives  of 
India ;  and  was  formerly  armed  by  the  Romans  wiUi  scythes.  The 
contrivances  for  taking  wild  elephants  are  various :  the  two  most 
common  are  decoying  them  into  places  of  security  by  means  of  fe- 
male elephants  properly  instructed ;  and  hunting  rather  than  fright- 
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ening  them  forwaccU,  from  one  part  of  the  wood  to  another,  till 
they  reach  the  place  of  their  imprisonment,  which  is  strongly  pah- 
sadoed  all  round,  with  a  view  of  escaping  from  the  noise  and 
torches  employed  on  such  occasions.  When  once  they  are  caught, 
they  are  easily  tamed,  hy  observing  the  submission  of  other  ele- 
phants. 

The  Ceylonese  elephants  are  those  most  iiighly  esteemed  in  In- 
dia; and  the  mode  of  snaring  them  is  peculiarly  entertaining  and 
carious.    In  Mr.  Cordiner's  Description  ofCeybn,  there  i^  a  good 
account  of  this  extraordinary  decoy  j  and  we  &hall  preseiit  our  re  a* 
ders  with  it  in  as  condensed  a  form  a?^  po^^sible.    The  hinii  aUuded 
to  took  place  near  the  elephant- snare  ai  Kota^ay^  only  a  few  miles 
distant  from  Tengalle.     The  governor  and  his  $ukc  mienthd  on  this 
occasion,  and  the  whole  of  the  party  employed  was  not  fewer  than 
three  thousand  persons.     The  whole  of  this  muHilude  surroandcd 
the  forests   in  which  elephants  arc  rJi^^covered  to  abound,  wiib  a 
chain  of  fires  placed  on  moveable  standi,  so  as  to  be  brought  clo^fr 
according  as  the  elephants  are  drivtjii  nearer  to  the  centre-    T\k 
distance  between  the  fires  may  at  first  have  been  an  hundred  pace^, 
which  is  gradually  reduced  to  aboni  ten  paces*     'Ilie  more  th< 
elephants  are  confined,  the  more  vigilant  the  hunters  mn&t  become, 
and  prepared  to  repel  their  efforts  to  escaj^e,  by  advancing  tbe  fire«^ 
and  by  loud  shouting.     At  the  end  of  two  months  tbey  tbtii  be- 
come enclosed  in  a  circle,  of  which  the  wide  entrance  of  tbe  sa^re 
forms  a  part,  and  are  at  last  brought  so  near  to  it,  that  by  the  e^i- 
ertionsofthe  surrounding  multitude,  they  c^n  be  made  close  pri- 
soners in  a  few  hours.     It  is  now  that  ail  tho:?e  who  are  desirous  of 
witnessing  the  capture  resort  to  the  scene  of  action^ 

An  idea  of  the  enclosure  may  be  forfned  by  drawm*,  on  a  pkce 
of  paper,  the  outline  of  a  wide  funneL  A  Utile  way  within  tbe 
"Wide  end,  a  palisade  runs  across,  in  breadth  nix  hundTed  feet,  con- 
taining four  open  gates,  which  the  e]e|jhant^  enter.  A  view  of  two 
of  these  is  commanded  from  a  bungml^^  ,  trected  for  j^peclators  on 
pillars  thirty  feet  from  the  ground*  1  h^  oiiclosure  b  formed  of 
the  strongest  trees  on  the  island,  from  eiglit  to  ten  inches  in  dinme- 
ter,  bending  inwards,  sunk  four  feel  nito  the  ground,  and  tVom 
sixteen  to  twenty  feet  high  above  it,  1liey  arc  placed  at  ihe  dis- 
tance of  sixteen  inches  from  each  otbLr,  and  crossed  by  four  row* 
of  powerful  beams,  bound  fast  to  them  by  pliant  canes*  To  b^ii 
palisade  are  added  supporters  more  incbntd,  «evera)  feet  a^ttoder, 
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augmenting  the  strength  of  the  fence.  Tlie  part  of  it  in  which  the 
elephants  are  firat  enclosed,  is  eighteen  hundred  feet  in  circumfe- 
rence; but  it  communicates  with  a  smaller  fold^  one  hundred  feet 
in  length,  and  forty  broad,  through  which  a  rivulet  passes,  five  feet 
in  depth,  and  nearly  fills  the  enclosure.  The  elephants  enter  this 
place  of  confinement  at  only  one  gate ;  and  beyond  the  water  the 
fence  gradually  contracts,  tecfninating  in  a  strong  passage,  five  feet 
broad  and  one  hundred  feet  long. 

We  give  likewise,  in  our  author's  own  words,  the  striking  pic- 
ture of  the  entrance  of  the  elephants  into  the  first  snare. 

*'  All  things  being  ready  for  driving  the  elephants  into  the  snare, 
the  governor  and  his  party  repaired  to  the  ground  about  seven 
o'clock  in  the  evening,  ascended  the  elevated  bungaloe  by  a  long 
ladder,  and  waited  several  dark  and  tedious  hours ;  but  the  termi- 
nation of  the  chase  amply  repaid  their  patience.  It  was  necessary 
that  silence,  as  well  as  darkness,  should  reign  amongst  us;  and, 
in  a  situation  where  our  eyes  and  ears  were  otherwise  so  attentively 
engaged,  conversation  would  be  particularly  irksome.  The  shout- 
ing of  the  hunters  was  incessant,  muskets  and  rockets  joined  in  the 
chorus,  and  the  wild  roaring  of  the  elephants  was  heard  at  intervals, 
more  distinctly  warning  us  of  their  approach.  At  length  the  forest 
crashed,  and  the  enormous  herd  pushed  forward  with  furyy levelling 
instantaneously  every  tree  which  opposed  their  passage.  The  follow- 
ing up  of  the  people  with  the  lights  and  fire-works  was  truly  grand. 
Every  man  waved  in  his  hand  a  blazing  torch,  formed  of  a  bundle 
of  reeds,  the  feeble  but  efiectual  means  of  defence  against  a  tre- 
mendous foe.  The  trees  were  nobly  illuminated,  and,  towering 
aloft  amidst  the  surrounding  darkness,  spread  their  glittering  fo- 
liage in  the  air.^' 

When  the  first  enclosure  is  completely  stocked,  the  four  gates 
are  closed,  and  secured  with  strong  stakes.  Then  another  chain 
of  fire  and  torches  is  formed  within  the  enclosure,  and  the  perse- 
cuted animals  are  driven  forward  in  like  manner  into  the  smaller 
fold. 

"  Tlie  line  of  flame  once  more  began  its  terrifying  movement. 
The  people  resumed  their  tumultuous  noise,  mingled  with  the  din 
of  trumpets,  drums,  and  arms.  The  affrighted  herd,  again  annoy- 
ed with  impending  horrors,  renewed  their  tremendous  flight;  and 
rushing  like  an  agitated  torrent  into  the  water  snare,  experienced 
still  greater  sorrows.    As  soon  as  seventy  elephants  had  found. 
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tbelr  way  into  this  place,  it  being  sufficiently  craoamed,  the  cords 
were  cut,  and  the  barricading  gate  dropped  down.  The  greater 
part  of  those  which  had  entered -were  so  closely  wedged  together, 
that  many  of  them  were  motionless ;  and  even  the  foremost,  which 
were  less  confined^  saw  only  a  fallacious  opening  to  lead  them  from 
this  doleful  labyrinth.  Upwards  of  one  hundred  of  the  captured 
herd,  cut  off  from  their  companions,  were  led  for  a  time  to  range 
at  greater  liberty  in  the  larger  prison/* 

All  this  took  place  during  the  night. 

**  At  sunrise,"  continues  Mr.  Cordiner,  ''  we  became  spectators 
of  a  most  extraordinary  sight.    So  great  a  number  of  enormous 
animals  crowded  into  so  small  a  compass,  b  a  spectacle  rarely  to  be 
seen.     Pressing  heavily  upon  one  another,  incapable  of  almost  any 
movement  but  convulsions  of  distress,  their  paroxysms  of  anguish 
could  not  be  contemplated  without  emotion.    Ncf  person  could  find 
hinguage  to  express  his  feelings.    All  were  struck  dumb  with  a 
species  of  astonishment  hitherto  unexperienced.  The  most  hazardonf 
part  of  the  business  remains,  that  of  seizing  on  the  elephants  at  the 
end  of  the  long  passage,  which  is  the  only  outlet  from  the  water 
anare.    They  are  driven  in  one  by  one,  making  furious  efforts  to 
regain  their  liberty  on  finding  themselves  prisoners.     When  they 
Teach  the  gate  at  the  end,  strong  beams  are  inserted  across  the  pas< 
sage  behind,  to  prevent  them  from  retreating.  Men  then  approach, 
and  bind  their  hind  legs  with  great  ropes,  and  five  or  six  turns  of 
smaller  cordage  are  passed  round  their  necks.    While  these  ope- 
rations are  going  on,  a  man  stands  before  the  gate  of  the  passage, 
tickling  the  elephant's  trunk,  and  diverting  his  attention.    In  this 
manner  they  are  secured,  yet  accidents  frequently  happen  at  this 
time.     On  the  present  occasion,  one  unfortunate  man  tumbled  into 
the  passage,  and  was  instantly  trampled  to  death  under  the  feet  of 
an  enraged  elephant.   They  frequently  press  against  one  another  in 
the  water  snare,  and  the  passage,  with  so  much  violence,  that  some 
ai^  squeezed  to  death,  or  drop  down  dead  with  fatigue.'' 

When  the  wild  elephant  is  completely  harnessed,  two  lame  ele* 
phants,  trained  to  the  business,  are  brought  to  the  gate,  and  placed 
one  on  each  side  of  it.  These  immediately  survey  the  prisoner 
whom  they  have  to  conduct,  feel  his  mouth  to  know  whether  he 
has  tuski  or  not,  and  lay  hold  of  his  proboscis,  to  ascerta'm  what 
degree  of  resistance  he  is  likely  to  make.  Ropes  are  passed  through 
the  collar  of  the  wild  elephant,  and  made  fast  to  similar  collars  on 
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each  side  of  the  tame  ones.  The  bars  of  the  gate  are  then  unloosed, 
and  drawn  out ;  and  the  wild  captive  darts  forward  directly  between 
the  two  tame  elephants :  he  can,  however,  only  advance  a  little 
way,  as  the  ropes  securing  his  hind  legs  still  continue  fastened  to 
the  strong  stakes  of  the  toil.  In  this  situation  he  remains  until  the 
riders,  mounted  on  the  tame  elephants,  have  drawn  tight  the  cordis 
which  bind  him  to  the  necks  of  his  half-reasoning  conductors. 

During  this  operation  he  endeavours  to  undo  with  his  trunk 
some  of  the  knots  which  have  been  made,  and  often  attempts  to  give 
a  destructive  blow  to  the  diminutive  creatures  so  actively  engaged 
in  con6rming  his  captivity.  But  the  two  tame  animab>  who  are 
vigilantly  obwiervant  of  all  his  motions,  never  fail  to  prevent  him 
from  doing  any  mischief,  by  gently  lowering  his  proboscis  with  their 
own :  if  he  continues  long  refractory,  they  batter  him  with  their 
heads,  and  at  last  'produce  the  most  obsequious  submission.  The 
nooses  of  the  ropes  are  then  opened,  leaving  his  hind  legs  at  free« 
dom,  and  himself  entirely  disengaged  from  the  snare.  The  two 
lame  elephants  press  close  on  each  side  of  him,  and  proceed,  in 
pompous,  procession,  to  the  garden  of  stalls,  where  they  deliver  up 
their  charge  to  experience  another  species  of  hardship.  The  march* 
mg  off  this  venerable  trio  is  a  sight  truly  magnificent,  and  exhibits 
a  noble  specimen  of  the  skill  of  man,  united  with  the  sagacity  of 
the  elephant. 

In  this  manner  the  prisoner  is  conducted  to  a  grove,  where,  if  he 
is  of  an  ordinary  size,  he  is  sufficiently  secured  by  being  placed 
lengthways  between  two  trees,  to  one  of  which  his  hind  legs  are 
bound,  and  one  of  his  fore  legs  to  the  other.  A  more  complicated 
apparatus  of  ropes  and  stakes  is  necessary  for  those  which  are  re« 
markable  for  strength  and  fury*  The  tame  conductors  then  move 
away  to  secure  another  captive.  An  elephant  may  frequently  be 
tamed  in  eight  or  ten  days,  though  in  other  instances  months  are 
required.  When  tamed,  they  are  marched  round  to  Jaflbapatam, 
there  sold  by  public  auction,  and  thence  exported  to  the  opposite 
continent. 

IPattiologia. 
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SIDCTION   IV. 

Manatt  or  Manati, 
Tricbecns  manatos. — Linn. 

,  Thib 'furious  quadruped  is  of  the  same  genus  as  the  morse,  sea- 
horse^  or  sea-cow  ^  and  has  probably  given  rise  to  the  fable  of  mcr 
pten  and  memtaids.    The  species  includes  three  varieties,  the  whale- 
tailed,  niud-tailed»  and  siren,  oir  sea-ape.    , 

The  fore^feet  of  the  first,  or  whale-tailed  manate,  are  little  more 
than  pectoral  fins ;  they  serve  only  for  swimmingy  and  are  never 
used  for  walking ;  for  it  never  goes  ashore  like  the  walrus  and  seal. 
It  brings  forth  in  the  water,  and,  like  the  whale,  suckles  its  youn^ 
in  that  element.  Like  the  whale  too,  it  has  a  horizontal  broad  tail, 
without  even  the  rudiments  of  hind  feet.  It  inhabits  the  north- 
west coast  of  America,  the  African  and  American  seas. 

They  live  perpetually  in  the  water,  and  frequent  the  edges  of  the 
shores.  In  calm  weather  they  fi\|rim  in  great  droves  near  the  mouths 
of  rivers.  In  the  time  of  flood  they  come  so  near  the  land  that  a 
person  may  stroke  them  with  his  hand.  They  live  m  families,  near 
each  other ;.  each  family  consists  of  a  male,,  a  female,  a  half  growa 
ypung  one,  and  a  very  small  one.  The  females  oblige  their  young 
to  swim  before  them,  while  the  other  old  onessurround  and  guac4 
them  on  all  sides.  The  afiection  between  male  and  female  is  very 
great ;  for  if  she  be  attacked,  he  will  defend  her  to  the  utmost ; 
and,  if  she  be  killed,  will  follow  her  corps  to  the  very  ^ore,  and 
swim  some  days  near  the  place  it  has  been  landed  at.  They  copu- 
late in  the  spring ;  the  female  brings  but  one  young  one  at  a  time„ 
and  suckle^  it ,  by  two  teats.  They  are  extremely  voracious,  and 
when  filled,  fall  asleep  on  their  backs.  During  their  qoeab  ibey  are 
so  injtent  on  their  fooc),  generally  sea-weeds^  that  any  one  may  go 
among  them,  and  choose  which  he  likes  best. 

Their  backs  and  sides  are  generally  above  water;  and  numbers 
of  gulls  are  continually  perching  on  them,  and  picking  out  a  pecu- 
liar species  of  louse,  with  which  their  skins  are  infested.  In  winter 
they  are  so  very  lean  that  we  may  count  their  ribs.  When  struck 
with  a  harpoon,  it  requires  the  united  strength  of  thirty  men  to  draw 
one  of  them  ashore.  When  a  manata  is  struck,  its  companions  swim 
to  its  assistance ;  some  attempt  to  overturn  the  boat,  others  press 
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down  the  topt  to  break  it,  and  others  strike  at  the  harpoon  with 
their  tails,  and  oflen  succeed  in  forcing  it  out. 

They  are  of  an  enormous  size;  some  are  twenty-three  feet  long, 
and  weigh  8000  pounds.  The  head  is  smalW  oblong,  and  almost 
square;  the  nostrils  are  filled  with  short  bristles;  the  gape  is 
small ;  the  lips  double ;  near  the  junction  of  the  two  jaws  the  mouth 
is  full  of  white  tubular  bristles;  the  lips  are  also  full  of  bristles, 
which  serve  instead  of  teeth.  In  the  mouth  there  are  no  teeth ; 
only  two  white  flat  bones,  one  in  each  jaw,  with  undulated  surfaces* 
which  serve  in  place  of  grinders.  The  eyes  are  extremely  small, 
not  larger  than  those  of  a  sheep;  the  iris  is  black:  it  has  no  ears, 
only  two  very  small  orifices :  the  tongue  is  pointed  and  small :  neck 
▼ery  thick ;  the  bead  hangs  down.  The  circumference  of  the  body 
near  the  shoulders  is  twelve  feet ;  about  the  belly  twenty ;  near  the 
tail  only  four  feet  eight:  the  head  thirty-one  inches;  the  neck 
seven  feet.  Near  the  shoulders  are  two  feet,  or  rather  fins,  which 
are  only  two  feet  two  inches  long,  and  have  neither  fingers  nor 
nails;  concave  beneath,  and  covered  with  hard  bristles*  The  tail 
is  thick,  strong,  and  horizontal,  ending  in  a  stiff  black  fin,  like  the 
substance  of  a  whalebone. 

The  skin  is  very  thick,  black,  and  full  of  inequalities,  like  the 
bark  of  oak.  It  has  no  hair  on  it ;  but-  it  so  hard  as  scarcely  to  be 
cut  with  an  axe.  Beneath  the  skin  there  is  a  thick  blubber,  which 
tastes  like  oil  of  almonds.  The  flesh  is  coarser  than  beef,  and  will 
not  soon  putrify.  The  young  ones  taste  like  veal.  The  skiu  is 
used  for  shoes,  and  for  covering  the  sides  of  boats. 

The  round-tailed  manate  has  thick  lips;  eyes  as  minute  as  a  pea ; 
and  two  very  small  orifices  for  ears.  Its  neck  is  short,  and  thicker 
than  its  head :  it  is  thickest  at  the  shoulders,  and  tapers  gradually 
to  the  tail,  which  is  quite  round,  lies  horizontally,  is  thickest  in  the 
middle,  growing  thinner  to  the  edges.  The  feet  are  placed  at  the 
shoulders;  beneath  the  skin  there  are  bones  for  five  complete  toes ; 
near  the  base  of  each  foot,  in  the  female,  is  a  small  teat.  The  skin 
is  very  thick  and  hard,  having  some  few  hairs  scattered  over  iu. 
Dampier  measured  some  of  these  animals  in  the  West  Indies  ten  or 
twelve  feet  long ;  their  tails  twenty  inches  long,  and  fourteen  broad. 
Some  of  the  largest  weighed  twelve  hundred  pounds.  Clusius  ex- 
amined'One  sixteen  feet  and  a  half  long;  and  Gomora  speaks  of 
them  of  the  length  of  twenty  feet 

.   The  manates  which  entirely  inhabit  fresh  waters,  according  to 
vol..  V.  u  u 
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Daropier,  art  much  lett  than  the  other.  Those  of  the  higher  partt  of 
the  OroDoque  weigh  only  from  five  hundred  to  seven  hundred  and 
fifty  pounds.  They  inhabit  the  rivers  of  Africa,  from  Sene|i^  to  the 
Cape^  smd  those  of  South  America  also.  They  sometimes  live  in  the 
sea,  near  the  mouth  of  some  great  river,  into  which  they  come  once 
or  twice  in  twenty-four  hoors^  for  the  sake  of  browzing  on  the  ma- 
rine plants  wliich  grow  within  their  reach.  They  delight  in  brackish,  . 
or  sweet  water,  rather  than  in  sak,  and  in  shallow  water  near  low 
land,  and  in  places  -secure  from  surges  and  rapid  tides.  It  Is  said 
that  at  times  they  frolic  and  leap  to  great  heights  out  of  the  water. 
They  are  taken  with  a  harpoon  stuck  in  the  end  of  a  stafl;  which  the 
Indians  use  with  great  dexterity.  The  Spaniards  call  them  fish-cowa. 
'.  The  extraordinary  history  of  a  Ume  manate,  preserved  by  a  prince 
of  Hispaniola,  in  a  lake  adjoining  his  residence,  at  the  time  of  the 
arrival  of  the  Spaniards,  deserves  to  be  menUoned.  ll  was,  on  ac- 
count of  its  general  nature,  called  in  the  hioguage  of  the  country, 
tnatum.  It  would  appear  as  soon  as  it  was  called  by  any  of  its 
fiimiliars;  for  it  hated  the  Spaniards,  on  account  of  an  injury  it  had 
received  from  ode  of  those  adventurers.  The  fable  of  Arion  was 
here  realised.  It  would  ofier  itself  to  the  Indian  favourites,  and 
carry  over  the  Uke  ten  at  a  time,  singing  and  playing  upon  its  back. 
Matam  at  hist,  however,  escaped  to  its  native  waters,  by  means  of  a 
violent  flood. 

These  animals  are  easily  tamed,  grow  very  fond  of  music,  and  ait 
the  dolphin  tribe  of  the  ancients* 

The  sea-ape  is  five  feet  long,  with  a  head  Kke  a  dog's;  erect  and 
sharp  ears;  large  eyes;  a  sort  of  beard  on  both  lipa;  body  roood, 
thickest  near  the  head,  tapering  to  the  tail,  which  is  bifurcated;  tbe 
upper  lobe  the  longest;  body  covered  with  thick  hair,  grey  od  the 
hack  and  red  on  the  belly.  Mr.  Steller,  who  first  noticed  it,  coukl 
discover  neither  feet  nor  paws.  It  is  full  of  frolic,  plays  a  thousand 
monkey  tricks ;  sometimes  swimming  on  the  side,  sometimes  on  the 
other  side  of  a  ship,  looking  at  it  seemingly  with  great  amazement. 
It  ^ill  come  so  near  the  ship  that.it  may  be  touched  with  a  pole;  but 
if  any  body  stir,  it  immediately  retires.  It  afVen  rises  one-third  of 
its  body  above  the  water,  and  stands  erect  for  a  considerable  time : 
then  suddenly  darts  under  the  ship,  and  appears  in  the  same  attHiide 
on  the  other  side ;  and  repeats  this  for  thirty  times  together,  h 
frequently  brings  up  a  sea  plant,  not  unlike  the  bottlegourd,  which 
it  tosses  about  and  catches  in  its  mouth,  phiying  a  thousand  humour- 


Digitized  by  VjOOQ  IC 


MAMMOTH.  GM 

one  antict.    These  acem,  abo.tobe  dhi^  toby  iheaiicieiiU  uiidel^ 
thentmeofdolpiiidt. 

[Shaw. 

SKCTtOM   V. 

Mammoth, 
Manu  megatbeniixn.'— CuviEB* 

This  prodigious  aninml  has  a  near  resembhmce  to  the  ckphanti 
but  having  neter  been  found  alite,  nor  even  with  its  organs  in  a 
perfect  sUte  after  death,  we  are  not  able  to  give  its  generic  cha- 
racters very  accarately.  From  some  late  accotmts  received  from 
St.  Petersburgh,  it  is  supposed  by  some  that  the  animj^  is  still  in 
existence,  iu  carcase  having  been  found  nearly  fresb,  though  It 
has  never  been  seen  actually  alive.  Its  residence  appears  to  have 
been  confined  to  a  line  in  the  northern  hemisphere,  extending  fh>in 
Siberia  to  the  banks  of  the  Ohio ;  and  the  name  of  the  mammoth 
was  first  given  to  the  dugup  skeleton  of  the  anhnal  by  Siberian 
peasants. 

The  following  account,  received  from  St.  Petersburgh,  is  (he 
fullest  and  most  accurate  that  has  hitherto  been  published ;  and  re^ 
lates  to  a  specimen  found,  not  Indeed  alive,  but  complete,  in  a  state 
of  perfect  preservation. 

Schoumachoff,  a  Tungoose  chiefs  about  the  endof  Augost,  1799, 
when  the  fishing  in  the  river  Lena  was  over,  repaired  according 
to  annual  custom  to  the  sea-side.  Leaving  his  fkmily  in  their  huts, 
he  coasted  along  the  shore  in  quest  of  mammoth's  tusks,  and  one 
day  perceived  in  the  midst  of  a  rock  of  ice  a  large  shapeless  blocks 
not  at  all  resembling  the  logs  of  drift  wood  commonly  found  there. 
He  climbed  the  rock,  and  examined  it  all  around,  but  could  not 
ascertain  what  it  was.  The  next  year  visiting  the  same  spot,  he 
found  the  carcase  of  a  sea-cow  (tricheeus  roimaru$;)  and  ob^ 
served,  not  only  that  the  mass  he  had  seen  the  year  before  wat 
freer  from  ice,  but  that  there  were  two  shnilar  pieces  by  the  side 
of  it.  These  afterwards  turned  out  to  be  the  feet  of  the  mam- 
moth. In  1801,  the  side  of  the  animal  and  one  of  its  tusks  ap- 
pearing very  disthictly,  he  acquainted  his  wife  and  some  of*  his 
friends  with  what  he  had  found.  This,  however,  gave  them  great 
alarm,  for  the  old  men  said,  that  they  had  been  toM  by  their  forc^ 
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Mbtrs  a  similar  mootter  was  once  beibre  seeo  in  ibose  parU,  and 
the  whole  family  of  the  person  who  discovered  it  sood  became  ex- 
tinct. At  -this  Schoumachoff  was  so  much^larmed  that  be  fell 
sick.  On  his  recovery,  however,  he  could %iot  relinquish  the  expec- 
tation of  the  profit  he  might  make  of  the  tusks;  and  directed  his 
servants  to  conceal  the  circumstance  carefully,  and  endeavour  to  keep 
away  all  strangers  by  some  pretext  oi^  other.  It  was  not  till  the  fifth 
year,  that  the  ice  had  melted  sufficiently  to  disengage  the  mammoth, 
when  it  fell  over  on  its  side  upon  a. bank  of  sand.  SchoumacbofiT 
then  cut  ofT  the  (^sks,  which  he  bartered  for  goods  to  the  value  of 
50  roubles  {L,l\,  &s,)  with  a  Ru^ian  merchant.  Being  satisfied 
with  this,  the  carcase  was  left  to  be  devoured  by  the  bears,  wolves, 
and  foxes,  except  what  the  Yakouts  in  the  neighbourhood  cut  o^to 
feed  their  d^.  Previous  to  this,  indeed»  he  bad  a  rude  drawing 
made  of  it,*  hich  represents  it  with  pointed  ears,  very  small  eyes, 
horse*s  hoofs,  and  a  bristly  mane  extending  along  the  whole  of  its 
back.  In  this  it  has  the  app^rance  of  something  between  a  pig 
and  an  elephant.  « 

In  -1806,  Mr.  Mich.  Adams,  of  Petersbui^h,  being  at  Yakoutsk, 
fortunately  beard  of  this  circumstance,  and  repaired  to  the  spot. 
When  he  arrived  there,  the  skeleton,  nearly  stripped  of  iu  flesh, 
was  entire,  one  of  the  fore^feet  excepted.  The  vertebre,  from 
the  head  to  tlie  os  coccygis,  one  of  the  shoulder  blades,  the  pelvis, 
and  the  remaining  three  extremities,  were  still  held  firmly  together 
l^  the  ligaments  of  the  joints,  and  by  strips  of  skin  and  flesh. 
The  head  was  -covered  with  a  dry  skin.  One  of  the  ears,  well 
preserved,  was  furnished  with  a  tuft  of  bristles.  These  parts 
could  not  a\'oid  receiving  some  ii\jury  during  their  removal  to 
Petersburgh,  a  distance  of  11,000  wersts  (6875  miles:)  the  eyes 
however  are  preserved,  and  the  pupil  of  the  lefl  eye  is  still  distin- 
guishable. The  ilpoi  the  under  lip  was  eaten  away  ;  and  the  upper 
being  destroyed  the  teeth  were  exposed.  The  brain,  which  was  still 
within  the  cranium,  appeared  dry.  The  parts  least  damaged  were 
one  of  the  fore-ieet  and  one  of  the  bind :  these  were  still  covered 
with  skin,  and  had  the  sole  attached  to  them. 

According  to  the  Tungoose  chief,  the  animal  was  so  corpulent 
and  well  fed,  that  its  belly  hung  down  below  the  knee  joints.  It 
was  a  male,  with  a  long  mane,  but  had  neither  tail  nor  trunk. 
Frofn  the  structure  of  the  os  coccygis,  however,  Mr.  Adams  is 
persuaded^  that  it  had  a  short  thick  tail :  and  from  the  smaUneas 
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of  its  snout,  and  the  size  of  its  tusks,  be  conceives  it  could  not 
hate  been  able  to  feed  without  the  assistance  of  a  proboscis;  but 
SchoumacbofT  persisted  in  the  assertion,  that  he  never  saw  any  ap** 
pearance  of  a  trunk,  and  it  does  not  appear  probable,  that  even  hit 
rude  drafbroan  would  have  omitted  such  a  striking  feature.  The 
skin,  three-fourths  of  which  are  in  possession  of  Mr.  Adams,  the 
part  that  lay  on  the  ground  having  been  preserved,  was  of  a  deep 
grey  colour,  and  covered  with  reddish  hair  and  black  bristles.  These, 
from  the  dampness  of  the  ground,  bad  lost  some  part  of  their  elas* 
ttcity.  More  than  a  poud  [40lb.s.]  weight  of  them,  that  had  been 
trodden  into  the  ground  by  the  bears,  was  collected,  many  of  them 
an  archine  [3  feet  4  in.]  long*  What  remained  of  the  skin  was  so 
heavy,  that  ten  persons  found  great  difficulty  in  carrying  it  to  the  sea* 
side,  in  order  to  stretch  it  on  logs  of  wood,  lliehead  weighs  11-^ 
pouds  [460lbs.]  ;  the  two  horns,  each  of  which  is  1^  toise  {9^  feet] 
long,  weigh  10  pouds  [400lb8.] ;  and  the  entire  animal  measured 
4^.  archines  [10 j.  feet]  high,  by  7  [16^^  feet]  long.  Mr.  Adams  has 
seen  tusks  of  the  mammoth  so  curved  as  to  form  three-fourths  of  a 
circle ;  and  one  at  Yakoutsk  2i  toises  [15  feet  9  iu.]  long,  an  archine 
[2  feet  4  in.]  thick  near  the  root,  and  weighing  7  pouds  [280  lbs.]. 
They  are  curved  in  the  direction  opposite  to  those  of  the  elephant* 
bending  towards  the  body  of  the  animal ;  and  the  point  is  always 
more  or  less  worn  on  the  outerside,  so  that  the  right  tusk  is  easily 
distinguishable  from  the  leA.^  He  adds,  that  he  found  a  great  q«an« 
tity  of  amber  on  the  shores. 

In  America  this  animal,  or  one  so  nearly  resembling  it  as  pro* 
bably  to  be  only  a  distinct  species  of  the  same  genus,  has  only  been 
found  in  a  fossil  state ;  and  generally  only  particular  parts  or  bones 
of  the  animal  have  been  discovered  in  one  place,  though  other  parts 
have  oflen  been  traced  at  no  great  distance.  This  has  frequently 
occurred  near  the  lakes  of  Canada,  where  the  animal  is  call^  by  the 
savages  the  father  of  oxen;  near  the  rivers  which  fall  into  the 
Ohio;  towards  the  rivers  Miami,  MuskingUm,  in  the  state  of  Ken* 
tucky,  and  of  Tennessee,  &c.  &c.  but  principally^  near  the  salt 
springs,  where  pieces  of  skeletons  and  tusks  have  been  found,  of  an 
astonishing  length  and  weight. 

A  femur  and  a  tibia  have  been  found,  which,  when  united,  mutt 
have  been  five  f^et  and  a  half  high;  another  femur,  which  was 
alone  ^ve  feet  long,  and  36  inches  in  circumference  in  its  middle 
or  cylindrical  part;  ivory  tusks  resembling  those  of  an  elephant^ 
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wMch  were  near  reven  feet  long,  and  one  foot  six  or  eight  mdnt 
in  circumference  at  the  bate.  Dr.  Barton  and  Dr.  Wislar,  of  Phi- 
ladelpbia,  have  in  their  possession  the  lower  jaw  almost  entire^  with 
two  teeth  on  either  side,  in  particular,  that  of  the  former  has  fire 
and  three  points,  all  quite  double;  but  no  one  had  the  entire 
head. 

The  state  of  New  York  (in  the  environs  of  the  beautifbl  rirer 
Hudson)  has  of  late  years  been  the  theatre  of  discoveries  of  the 
fossil  bones  apparently  of  the  same  animal,  a  greater  quantity  oT 
fhem  having  been  found  there  than  any  where  else.  In  1800,  by 
digging  in  the  low  and  marshy  places  of  the  oouoties  of  Orange  mod 
Ulster,  at  three,  four,  and  five  feet  deep,  parts,  which  bad  never  be- 
fore been  discovered,  were  (bund.  Some  bones  ten  feet  deep  in  the 
earth,  were  as  sound  and  entire  as  those  which  had  been  met  with 
nearer  the  surface.  Some,  however,  were  found  bro)(en,  pailicu- 
larly  those  of  the  head. 

In  another  place,  eight  miles  from  the  city  of  New  York,  an 
upper  jawbone  was  found  perforated  to  receive  a  tusk  like  that  of 
an  elephant;  the  connexion  of  the  tusks  was  by  gompkwU;  the 
tusks  were  evidently  of  ivory;  the  openings  for  the  nostrils  were 
eight  inches  in  diameter ;  and  notwithstanding  that  the  bones  of 
the  fett  aflbrd  reason  to  condude  that  the  animal  had  chws,  it  is 
scarcely  possible  to  avoid  thinking,  from  the  structure  of  the 
head,  that  it  was  a  species  of  elephant.  Some  hair  has  even  been 
found,  three  inches  in  length  and  of  a  dark  cok>ur,  which  b  said 
to  have  belonged  to  this  monstrous  quadruped,  and  seems  ^try 
considerably  to  assimilate  it  to  the  mammoth  of  Siberia ;  though  M. 
Cuvier  inclines  to  believe  that  the  two  animals  constituted  di^rent 
genera,  the  tudcs  of  the  Siberian  animal  exhibiting  more  of  a 
genume  elephant  or  ivory  structure,  and  less  sharpness  in  its 
grinders.  • 

In  the  year  I8DI,  Mr.  William  Peale,  proprietor  of  the  museum 
at  Philadelphia,  succeedad  in  obtaining  a  skeleton  so  nearly  com- 
plete, as  by  the  addition  of  one  or  two  defective  bones,  obcamed 
from  the  fossile  remains  of  other  animals  of  the  same  kind,  to 
render  it  perfect.  This  skeleton  was  brought  over  to  England  by 
the  son  of  the  discoverer,  and  publicly  exhibited  in  1803 ;  the 
writer  of  the  present  article  examined  it  minutely,  and  from  actual 
measurement,  and  the  information  of  the  proprietor,  is  able  to 
give  the  following  deUil.    The  skeleton  was  dug  up  in  a  morass  in 
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the  couDty  of  Oraog;e,  ttate  of  NeW  York,  about  aixtj  milc^ 

N.N.W.  from  the  city  of  thU  name,  where  it  was  accidentaUy 
discovered  by  farmers  wh*b  were  digging  shell  marie  for  manure. 
The  skeleton  measured  eleven  feet  high,  seventeen  and  a  half  long> 
and  five  feet  eight  inches  wide :  the  under  jaw  alone  weighed 
sixty-three  pounds,  and  the  whole  skeleton  about  1000  pounds. 
The  tasks  were  diOerent  in  form  and  substance  from  those  of  the 
elephant;    the  spinous  processes  over  the  shoulders  were  prodi- 
giously large  and  ridgy,  so  that  the  back  must  have  been  sharp  like 
thai  of  the  hog ;  the  ribs  were  short,  narrow,  and  placed  edgewise, 
aDd  altogether  unUke  those  of  the  elephant,  which  are  broad  and 
flat ;  the  tail,  unlike  that  of  the  Siberian  mammoth,  appeared  to 
have  been  long,  broad,  and  flat ;  the  scapulae  were  unlike  those  of 
other  animals.    The  Philosophical  Society  of  Philadelphia  is  in  posr 
session  of  a  skeleton  in  some  degree  more  perfect. 

The  generic  name  of  megatherium  was  first  bestowed  upon  this 
animal  by  M.Cuvier,  who  appears  accurately  to  have  examined 
its  skeleton :  and  to  this  generic  name  he  added  the  trivial  name 
of  Americanum,  to  distinguish  the  individual  from  which  his  ob- 
servations were  made.  In  Dr.  Shaw  it  occurs  under  the  name  of 
manis  megatherium. 

The  following  is  M.  Covier's  description. 

'<  This  skeleton  b  fossil.  It  was  found  a  hundred  feet  beneath 
the  surface  of  a  sandy  soil,  in  the  vicinity  of  the  river  of  La  Plata. 
It  oaly  wants  the  tail,  and  some  pair  bones,  which  have  been  imi- 
tated in  wood ;  and  the  skeleton  is  now  mounted  at  Madrid.  This 
riceleton  is  twelve  feet  (French)  long,  by  six  feet  in  height.  The 
spine  is  composed  of  seven  cervical,  sixteen  dorsal,  and  four 
lumber  vertebne :  it  has  consequently  sixteen  ribs.  The  sacrum 
is  short :  the  ossa  illia  is  very  broad  ;  and  their  plane  being  almost 
perpendicular  to  the  spine,  they  form  a  very  open  pdvis.  There 
is  no  pubis  or  ischium ;  at  least  they  are  wanting  in  this  skeleton, 
and  there  is  no  mark  of  their  having  existed  when  the  animal  was 
alive. 

''  The  thigh  bones  are  excessively  thick,  and  the  leg  bones  still 
more  so  in  proportion.  The  entire  sole  of  the  foot  bore  on  the 
ground  in  walking.  The  shoulder-blade  is  much  broader  than 
long.  The  chivicles  are  perfect,  and  the  bones  of  the  fore-arm 
are  distinct  and  moveable  upon  each  other.  The  fore  limbs  are 
longer  than  the  hind.    To  judge  by  the  form  of  the*last  phalanxes. 


Digitized  by  VjOOQ IC 


G64  aUADRt7P£DS. 

there  must  have  been  very  long  pointed  dawg,  enclosed  it  their 
origin  in  a  long  sbeath.  There  appears  to  have  been  only  three 
of  these  claws  on  the  fore-feet,  and  a  single  one  on  the  hind.  The 
other  toes  seem  to  have  been  deprived  of  them,  and  perhaps  entirdy 
concealed  beneath  the  skin. 

"  The  head  is  the  greatest  singularity  of  this  skeleton.  The 
occiput  is  elongated  and  flattened,  but  it  is  pretty  convex  above 
the  eyes.  The  two  jaws  form  a  considerable  projection^  but  with- 
out the  teeth,  all  grinders,  with  a  flat  crown  and  grooved  across. 
The  breadth  of  the  branches  of  the  lower  jaw,  and  the  great  apo- 
physis placed  on  the  base  of  the  zygomatic  arcb^  deserve  particular 
notice. 

''  This  quadruped  in  its  character,  taken  together,  d'lStn  iroai 
all  known  animab :  and  each  of  its  bones  considered  apart,  also 
diflers  from  the  corresponding  bones  of  aU  knowu  amma!b.  This 
results  from  a  detailed  comparison  of  the  skeleton  with  that  of 
other  animals,  and  will  readily  appear  to  those  who  are  conversant 
in  such  researches  :  for  none  of  the  animals  which  approach  it  in 
bulk  have  either  pointed  claws,  or  s'unilarly  formed  head,  shoulder- 
blades,  clavicle,  pelvis,  or  limbs. 

*'  As  to  its  place  in  the  system  of  quadrupeds,  it  is  perfectly 
marked  by  the  sole  inspection  of  the  ordinary  indicatory  characters, 
that  is,  the  claws  and  teeth.  These  shew  that  it  must  be  classed  in 
the  family  of  unguiculated  quadrupeds,  destitute  of  cutting  teeth; 
and  in  fact  it  has  striking  relations  with  those  animals  in  all  parts  of 
its  body.  This  family  is  composed  of  the  sloth  (bradypus),  arma- 
dillo (dasypus),  pangolin  (manis),  ant-eater  (myrmecophagus),  and 
Cape  ant-eater  (orycteropus). 

**  The  great  thickness  of  the  branches  of  the  lower  jaw,  surpass- 
ing even  that  of  the  elephant,  seems  to  prove  that  tbis  vast  animal 
was  not  content  with  leaves,  but  like  the  elephant  and  rhinoceros, 
broke  and  ground  the  branches  themselves ;  its  close  and  flat-crowned 
teeth  appearing  very  proper  for  that  purpose.  The  position  of  the 
bones  of  the  nose  having  some  analogy  with  that  of  the  elephant 
and  tapir,  would  induce  an  opinion  that  our  animal  wore  a  trunk, 
but  it  must  have  been  very  short,  since  the  length  of  the  bead  and 
neck  together  only  equals  that  of  the  fore  legs.  However  this  be, 
we  find,  in  the  absence  of  canine  teeth,  and  the  shortness  of  the 
muzzle,  sufficient  characters  to  constitute  a  new  genus  in  the  family 
of  the  edentated,  which  ought  to  be  placed  between  the  sloth  and 
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the  armadillo ;  since  to  the  ihape  of  the  bead  of  the  former  it 
joins  the  teeth  of  the  latter.  It  would  be  necessary  to  know  par- 
ticulars  of  which  a  skeleton  cannot  inform  us^  sucb  as  the  nature 
of  the  teguments,  the  form  of  the  tongue,  the  position  of  the 
mammse,  &c.  in  order  to  determine  to  which  of  these  it  approached 
the  most. 

"  This  adds  to  the  numerous  facts  which  apprise  ns  that  the 
animals  of  the  ancient  world  were  all  different  from  those  we  now 
see  on  the  earth ;  for  it  is  scarcely  probable  that  if  this  animal 
still  existed,  so  remarkable  a  species  would  have  hitherto  escaped* 
the  researches  of  the  naturalists.  It  is  also  a  new  and  very  strong 
proof  of  the  invincible  laws  of  the  subordination  of  characters^ 
and  the  justness  of  the  consequences  thereon  deduced  for  the 
classification  of  organized  bodies :  and  under  both  these  views  it 
is  one  of  the  roost  valuable  discoveries  which  have  for  a  long  time 
been  made  in  natural  history .''  [Pantologia. 

SBCnONVl. 

Duck-BilL 
Platypqs  aDatinot. — SuAW. 

This  singular  quadruped  forms  one  of  the  wonders  of  Australa- 
sia :  and  we  shall  take  our  account  of  him  from  Dr.  Shaw's  spirited 
and  accurate  description. 

Of  all  the  mammalia,  says  he,  yet  known,  it  seems  the  most 
extraoi-dinary  in  its  conformation;  exhibiting  the  perfect  resem- 
blance  of  the  beak  of  a  duck,  engrafted  on  the  head  of  a  quad* 
ruped.  So  accurate  is  the  similitude,  that  at  first  view  it  naturally 
excites  the  idea  of  some  deceptive  preparation  by  artificial  means  • 
the  very  epidermis,  proportion,  serratures,  manner  of  Opening,  and 
other  particulars  of  the  beak  of  a  shoveller,  or  other  broad-billed 
species  of  duck,  presenting  themselves  to  the  view  :  nor  is  it  with- 
out the  most  minute  and  rigid  examination  (hat  we  can  persuade 
ourselves  of  its  being  the  real  beak  or  snout  of  a  quadruped. 

The  body  is  depressed,  and  has  some  resemblance  to  that  of 
an  otter  in  miniature :  it  is  covered  with  a  very  thick,  soft,  and 
beaver-like  fur,  and  is  of  a  moderately  dark  brown  above,  and  of 
a  subferruginous  white  beneath.  The  head  is  flattish,  and  rather 
small  than  large:  the  mouth,  or  snout,  as  before  observed,  so 
exactly  resembles  that  of  some  broad-billed  species  of  duck,  that 
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it  migfat  be  mittafcen  for  tuch;  roimd  the  base  it  a  flat  circular 
nmnbraBe,  somewhat  deeper  or  wider  bdow  than  abouc;  vi2.  be- 
low near  the  fiAh  of  an  ineb,  and  above  about  a«  eiglith.     Tbe 
tail  it  flaty  furry  lilce  the  body,  rather  short  and  obtuse,  with  an 
ahnott  bifid  termination  ;•  it  is  broader  at  tbe  bate,  and  gradually 
lessens  to  the  tip,  and  is  about  three  inches  in  length :  its  colour 
IS  similar  to  that  of  the  body.    Tbe  length  of  the  whole  animal^ 
from  the  tip  of  the  beak  to  that  of  tbe  taiU  it  thirteen  inches;  of  the 
beak  an  inch  and  a  half.    The  legs  are  very  short,  terminating  in  m 
broad  web,  which  on  the  fore*feet  extends  to  a  considerabk  dis- 
tance beyond  tbe  daws;  but  on  the  hind-feet  reaches  do  farther 
Atm  the  roots  of  the  daws.    On  the  fare*  feet  are  five  daws» 
atraight,  strong,  and  sharp-pointed ;  the  two  exterior  ones  somewhat 
shorter  than  the  three  middle  ones.    On  the  hind-feet  are  aix 
claws,  longer  and  more  inclined  to  a  curved  fofvi,  tbaa  those  of 
the  fore-feet;  the  exterior  toe  and  claw  are  considerably  shorter 
than  the  four  middle  ones ;  the  interior  or  sixth  is  seated  much 
higher  up  than  the  rest,  and  resembles  a  strong  sharp  spur.    All 
the  legs  are  hairy  above;  tbe  fore-feet  are  naked  both  above  and 
below ;  but  the  hind-feet  are  naked  above  and  hairy  below.    The 
internal  edges  of  the  under  mandible  (which  is  narrower  than  the 
upper),  are  serrated  or  channelled  with  numerous  striae,  as  in  a 
duck*s-bilL    The  nostrils  are  small  and  round,  and  are  situated 
about  a  quarter  of  an  Inch  firom  the  tip  of  the  bill,  and  are  about 
the  eighth  of  an  inch  distant  from  each  othen    There  is  no  ap- 
pearance of  teeth ;  the  palate  b  removed,  but  seems  to  have  re- 
sembled that  of  a  duck ;  the  tongue  also  is  wanting  in  the  specimen. 
The  ears  or  auditory  foramina  are  placed  about  half  an  inch 
beyond  the  eyes ;  they  appear  like  a  pair  of  oval  hoks,  of  the 
eighth  of  an  inch  in  diameter,  there  being  no  external  ear.    On 
the  upper  part  of  the  head,  on  each  side,  a  little  beyond  the  beak, 
are  situated  two  smallish  oval  white  spots,  in  the  lower  pan  of  each 
of  which  are  imbedded  tbe  eyes,  or  at  least  the  parts  allotted  to 
the  animal  for  some  kind  of  vision;  for,  from  the  thickness  of  the 
fur  and  smaliness  of  the  organs,  they  seem  to  have  been  but 
obscurely  calculated  for  distinct  vision,  and  are  probably  like 
those  of  moles,  and  some  other  animals  of  that  tribe ;  or  perhaps 
even  subcutaneous ;  the  whole  apparent  diameter  of  the  cavity  in 
which  they  were  placed  not  exceeding  the  tenth  of  an  inch. 
*'  When  we  consider  the  general  form  of  this  animal^  and  parti- 
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ciilsrly  iU  Ml  and  webbed  feet,  we  shall  readily  peroem  ^at  k 
mast  be  a  resident  ia  watery  situations ;  that  it  baa  the  habits  of 
^W"?  <>«•  burrowinif  in  the  banks  of  rifers,  or  under  ground ; 
and  that  its  food  consists  of  aquatic  pUums  and  animals.  This  is 
all  that  can  at  present  be  reasooaUy  guessed  at ;  future  observa- 
tions, made  in  iU  native  rogtoos,  will,  it  is  hoped,  aflRMrd  us  mora 
ample  information,  and  will  make  us  fully  acquainted  with  the  na« 
tural  hiatory  of  an  animal  which  diflers  so  widely  from  all  other 
qvMdrupeds,  and  which  verifies  in  a  most  striking  manner,  the  ob- 
servation of  Bufibn ;  vis.  that  whatever  was  possible  for  nature  to 
produce,  has  actually  been  produced. 

On  a  subject  so  extraordinary  as  the  present,  a  degree  of 
scepticism  is  nat  only  pardonable  but  laudable ;  and  I  ought,  per* 
haps,  to  acknowledge  that  I  almost  doubt  the  testimony  of  my  own 
eyes  with  respect  to  the  structure  of  this  animal's  beak ;  yet  most 
confess,  that  I  can  perceive  no  appearance  of  any  deceptive  pre- 
paration ;  and  the  edges  of  the  rictus,  the  insertion,  &c.  when  tried 
by  the  test  of  maceration  in  water,  so  as  to  render  aaery  part  com* 
pletely  moveable,  seem  perfectly  naftiMal;  smt  can  the  most  accu* 
rate  examination  af  csfert  anatomists  discover  any  deception  in 
this  particular. 

[Shaw. 

SaCTION     VII. 

Sheep. 
Oris  ariek— Linn. 

This  valuable  animal  inhabits  the  whole  globe ;  changes  its  teeth 
witb  its  age ;  feeds  on  short  tender  grass,  chiefly  sheep's  fescue ; 
has  a  peculiar  tone,  which  is  called  bleating.  The  ram  is  esteemed 
the  b^-shaped  that  has  a  thick  head,  a  broad  front,  large  black 
eyes,  a  broad  nose,  a  k>ng,  high  body,  a  large  crupper  and  large 
reins,  massy  testicles,  and  a  long  tail.  His  colour  should  be  white ; 
his  fleece  full  and  heavy.  Those  ewes  are  preferred  which  have 
thick  necks,  large,  sof\,  and  silky  fleeces,  large  bodies,  and  a  nim- 
ble motion  in  walking.    One  ram  suffices  for  fifty  ewes. 

Sheep  are  not  among  the  most  sagacious  of  the  lower  animals. 
They  neither  display  the  same  natural  dexterity  and  address,  nor 
the  same  docility  as  the  dog,  the  horse,  and  some  other  of  the  tame 
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animals  wfaote  mentid  powers  are  coii$ider«d  a»  the  most  retnark- 
able.  Yet  they  are  not  absolately  stupid,  as  ib^  have  sooieUfiMi 
been  represented.  They  are  social;  the  flock  foUoir  a  ram  aa 
tbeir  leader;  the  leader  often  displays  tbe  most  impetuous  conrage 
in  defence  of  his  followers.  Dogs,  and  even  men,  when  attempt- 
ing to  molest  a  flock  of  sheep,  have  often  sufiered  from  the  gene- 
rous valour  of  the  rams^  The  mutual  afifection,  at  least,  between 
tbe  female  parent  and  her  progeny,  is  here  suffieiently  tender,  and 
well  adapted  to  its  purposes.  The  ewe  suckles  her  lamb  wiUi  fond- 
ness ;  and  though  her  timidity,  weakness,  and  want  of  formidable 
instruments  of  attack  and  defence,  render  her  unable  to  make  any 
powerful  opposition  to  those  who  seek  to  deprive  her  of  it;  yet 
she  bleats  after  it,  and  for  some  time  laments  its  Joss  with  the  ten- 
derest  complaints.  A  lamb  separated  when  young  from  other  sheep, 
fed  with  milk  from  the  hand,  and  treated  with  tendesness  and  famU 
liarity,  displays  considerable  docility,  and  often  forms  a  strong  at- 
tachment to  its  benefactors.  Admitted  to  this  intimacy  with  man- 
kind, it  is  apt  to  be  guilty  of  little  vicious  tricks ;  but  its  mildness 
and  general  inoflfensiveaess  of  manners,  recommend  it  so  strongly 
to  human  aflection  and  regard,  that  it  is  usually  a  particular  fa- 
vourite of  infancy  and  youth.  It  often  eludes  tbe  vigilance  of  the 
shepherd,  when  it  wishes  to  steal  some  delicacy  of  food  agreeable 
to  its  palate. 

The  ram  becomes  able  to  propagate  his  kind  at  the  age  of  eigh- 
teen months :  tbe  ewe  is  ready  to  receive  the  male  when  a  year 
old.  The  period  at  which  tbe  ewes  a^e  in  season  for  the  ram,  is 
between  the  beginning  of  September  and  the  end  of  November ; 
but  if  fed  in  good  pastures,  or  nourished  on  purpose  with  stimu- 
lating food,  they  will  conceive  at  any  time  in  tbe  year.  It  is  best 
to  permit  them  to  mix  with  the  rams  at  such  a  time,  that  they  may 
bring  forth  when  there  is  the  greatest  abundance  of  grass  for  feed- 
ing the  lambs  produced.  In  this  country,  the  first  lambs  usually 
appear  in  tbe  beginning  of  February ;  and  tbeir  number  continues 
to  increase,  at  least  till  May.  The  rams  and  the  ewes  are  to  be 
kept  separate,  when  it  is  wished  that  they  should  not  copulate. 

The  ewe  usually  produces  only  one  lamb  at  a  time*  There  are 
generally,  however,  a  good  many  instances  of  two  in  a  flock ;  and 
on  some  very  singular  occasions,  one  parent  will  produce  three 
lambs  at  a  birth.  It  is  observable  of  this  species,  that  they  drink 
very  little.    Thejuice  of  the  vegetables  which  they  eat,  and  the 
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dew  and  rain  with  which  the  grass  is  often  tnoistenedi  supply  almost 
all  the  moisture  that  they  need. 

Sheep,  like  other  animals,  are  liable  to  yarions  diseases.  Water 
often  collects  tn  the  head,  and  produces  a  disorder  which  soon 
proves  fatal :  the  feet  of  whole  flocks  are  of\en  afiected  with  a  sort 
of  mortification,  which  makes  them  halt  when  they  walk,  and  ren« 
ders  them  almost  unable  to  run ;  they  are  subject  to  the  scab,  and  an 
eraptive  disorder  like  the  small- pox. 

The  dropsy,  consumption,  jaundice,  and  worms  in  the  liver,  arc 
also  annually  destructive  to  considerable  numbers  of  sheep.  Several 
sorts  of  insects  infest  this  animal.  A  particular  species  of  oestrus,  or 
is^dfly,  is  very  troublesome,  by  depositing  its  eggs  above  the  nose,  in 
the  frontal  sinuses ;  a  tick  and  a  louse  likewise  feed  oo  the  sheep ; 
of  which  it  Is  sometimes  relieved  by  the  undistinguishing  af^Ute 
of  the  magpie  and  the  starling.  The  ordinary  term  of  the  life  of 
those  sheep  which  escape  disease  and  violence,  is  twelve  or  thirteen 
years. 

The  benefits  which  mankind  owe  to  this  animal  are  very  nu- 
merous. Its  horns,  its  fleece,  its  flesh,  its  tallow,  even  iu  boweb  are 
M  articles  of  g^eat  utility  to  human  life. 

The  horns  are  manufactured  into  spoons,  and  many  other  useful 
articles. 

The  manufacture  of  the  wool  into  cloths  has  long  formed  the  prin- 
cipal source  of  the  riches  of  England.  We  know  not  indeed  whether 
the  simple  Britons,  and  the  rude  Saxons,  were  acquainted  with  the 
important  uses  of  wool ;  it  is  more  probable  that  they  were  not. 
But  Henry  the  Second  paid  so  much  attention  to  the  manufacture 
and  improvement  of  this  commodity,  as  to  forbid  the  use  of  any 
other  than  English  wool  in  the  making  of  cloth.  Yet,  the  excel- 
lence of  English  wool  was  long  known,  before  the  English  paid  much 
attention  to  the  art  of  making  woollen  cloth,  or  attained  any  superior 
skill  in  it.  Wool  was  then  a  staple  article  for  exportation ;  and  the 
Flemings  were  our  merchants.  But  in  the  reign  of  Elizabeths  several 
favourable  circumstances,  which  the  talents  and  patriotic  spirit  of 
that  princess  enabled  her  to  take  advantage  of,  concurred  to  establish 
the  woollen  mamifactery  ia  England,  and  to  lay  the  foundation  for 
that  perfection  it  has  since  attained.  In  Scotland  this  manufac- 
ture has  never  thrivan  greatly.  Yet  the  bonnets,  which,  though 
BOW  very  much  out  of  use,  were  in  former  times  very  generally 
used  as  a  covering  for  the  head,  and  the  stockings  of  such  superior 
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Bntaatn,  for  wbkfa  the  Idet  of  Shettond  tod  the  city  of  Abenken 
are  still  celebrated,  are  articles  which  shew  that  the  inhabitaiils 
of  Scotland  have  not  been  much  less  capable  of  ingenuity  in  this 
way  than  their  neighbours  of  England.  The  Spanish  wool  haa 
been  much  celebrated ;  and  it  is  not  very  long  since  broad  clotb 
bearing  the  naooe  of  Spamsh,  was  priced  above  the  English.  Bui 
the  wool  produced  in  Britain  has  been,  by  various  arts,  so  much 
improved,  as  to  be  now  not  inferior  in  exceHence  to  that  of  Spain  ; 
and  no  woollen  cloth  is  at  present  esteemed  superior  to  that  of 
English  manufacture*  The  sheep  with  the  finest  fleeces  in  Eng- 
laiid,  «re  fed  on  the  Cotcswold  Downs,  and  in  Herefordshire,  De- 
vonshire, Lioeolnshtre,  Suflblk,  and  Yorkshire.  The  wool  of  Walea 
n  coarse ;  nor  is  that  of  Scotland,  except  in  seme  instances,  re- 
markable for  fineness.  The  wool  of  the  small  sheep  in  the  High* 
lands,  and  the  Isles  of  Scotland,  is  superior  to  the  finest  SpanVili  or 
English  wool. 

The  skin  of  this  animal  is  prepared  into  leather,  for  an  inferKM* 
sort  of  rix)es,  for  the  coverings  of  books,  for  gk>ves,  and  for  parch* 
ment. 

The  entrails,  by  a  proper  preparation,  are  made  into  strings  fdr 
various  musical  instruments. 

The  milk  of  the  sheep  is  thicker  than  cow's  milk.  Its  taste  is 
somewhsit  disagreeably  stroag.  It  is  hence  rather  made  into  cheese 
than  used  for  drinking.  The  cImcsc  is  rich,  and  of  a  high  flavour. 
It  would  probably  be  still  better,  if  more  Mention  were  paid  to 
cleaolioess.  in  the  preparation.  It  were  perhaps  best  to  leave  ail  the 
milk  of  the  ewe  to  her  lamb. 

'  The  fl^  of  the  sheep  is  one  of  our  most  valuable  arU'eles  of  am* 
inal  food.  It  is  neither  disagreeably  coarse,  nor  yet  so  tender  and 
delicate  as  not  to  afford  strengthening  nourishment.  The  flesb  of  the 
lamb  is,  in  the  proper  season,  one  of  the  nicest  deUcacics  that  the 
epicure  can  desire. 

The  booeff  are  useful  for  various  purposes.  Of  the^e,  as  weU  as 
of  other  bones  calcined,  are  made  the  cupels  used  in  die  refining  of 
metals. 

Mr.  Pennant  mentions  the  dung  as  an  exceHent  manure.  But 
it  is  not  often  that  sheep  are  fed  in  such  numbers  on  arable  hmd  as 
that  their  dung  can  be  collected  for  this  purpose. 

The  modes  of  managing  dieep  differ  in  difierent  countries,  and 
even  in  the  same  country.    The  lambs  are  seklom  separated  (torn 
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their  moihers  till  they  become  large  and  vigorous.  As  one  ram  is 
able  to  impregnate  a  good  many  ewed,  only  a  small  proportion  of 
the  male  lambs  are  permitted  to  retain  their  organs  of  generation 
unmutilated.  Wedders  are  less  vicious  than  rams;  and  their  flesh 
has  a  better  ilan>ar  and  relish.  In  summer,  before  being  shprn, 
sheep  are  commonly  washed,  to  improve  the  whiteness  of  the  wool. 
Where  sheep  are  not  shorn,  they  change  their  fleeces  annually ;  and 
the  best  time  for  shearing  is^  when  the  fleece  is  just  ready  to  fall  off 
of  itself.  The  time  of  the  sheep-shearing  is  always  a  period  of  fes« 
tivity  with  the  shepherds.  It  was  such  in  ancient  times  among  the 
shepherds  of  Judsea,  2  Sam.  xiii.  33.  In  Scotland,  and  in  other 
northern  countries,  sheep  are  usually  smeared  with  a  mixture  of 
butter  and  tar  about  the  end  of  autumn,  to  fortify  and  protect  them 
against  the  severities  of  winter.  It  seems  a  necessary  precaution, 
where  the  flocks  cannot  be  sheltered  in  sheds,  and  fed  with  hay  and 
other  suitable  food,  during  the  inclemency  of  the  severe  season. 
But  this  mixture  of  tar  and  butter  is  often  so  injudiciously  laid  on^ 
as  to  injure  the  health  of  the  sheep,  and  even  to  render  its  fleece 
less  warm  than  it  would  otherwise  be.  It  greatly  contaminates  the 
whiteness  of  the  wool ;  but  if  the  butter  be  in  due  proportion,  is, 
perhaps,  rather  favourable  to  its  fineness.  In  the  sheep  countries 
of  Scotland,  it  is  often  necessary  to  remove  the  flocks  in  winter  fVom 
the  hilb  on  which  they  usually  feed#  to  low  lands,  where  they  may 
And  some  herbao;e,  and  be  protected  from  the  severity  of  the  sea* 
son.  Could  the  practice  of  folding  sheep  in  sheds,  and  feeding 
them  with  hay,  or  leaves  of  cabbage,  common  green  kail,  or  tur- 
nips, during  the  storms  of  winter,  be  conveniently  adopted  through 
Scotland,  it  would  possibly  prove  highly  advantageous  to  their  pro- 
prietors. Even  in  the  mildest  winters  considerable  numbers  perish 
under  the  present  modes  of  management.  Crawford  muir,  in 
Clydesdale,  is  one  of  the  chief  sheep  countries  in  Scotland.  The 
management  of  sheep  there  is  well  understood.  The  natives  of 
Clydesdale  have,  of  Ute,  attempted  to  teach  the  inhabitants  of  the 
Highlands  how  to  manage  their  sheep  better,  and  to  derive  greater 
profits  from  them. 

Even  in  BriUin  we  have  a  good  many  difibrent  breeds  of  this 
animal.  Linnttus  distinguishes  the  breed  peculiar  to  England  as 
destitute  of  horns,  and  having  iu  tail  and  scrotum  depending  to  the 
knees.  This  is  the  fine  large  breed  for  which  Warwickshire,  and 
particularly  Lincolnshire,  is  noted.    They  have,  in  the  course  of 
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the  latt  twenty  years,  been  introduced  into  Calloway,  and  other  parts 
of  Scotland,  uoder  the  denomination  of  mug g  sheep.    Their  flesh '» 

•rather  coarse,  and  their  wool  intermixed  with  dry  hair.  It  b  the 
hornless  sheep  of  Pennant 

Our  other  sheep  are  chiefly  of  the  common  homed  breed.  In 
Wales,  and  through  most  of  the  sheep  pastures  in  Scotland,  they 
are  small  and  hardy.  In  delicacy  of  flavour  and  relish,  their  flesh 
is  much  superior  to  that  of  the  larger  breed ;  and  even  their  wool, 
where  the  nature  of  their  pasture  is  not  such  as  to  injure  it  greatly, 
is  said  to  be  of  the  best  quality.  The  common  colour  is  white ; 
yet  we  sometimes  observe  a  black,  or  a  dark  grey  fleece,  and  a 

,  smutted  face :  this  is  called  the  common  sheep,  as  being  more  com- 
mon than  any  other  variety  of  the  species,  throughout  all  £urope. 
Some  ancient  writers  speak  of  a  breed  of  sheep  with  golden  teeth, 
as  belonging  to  Scotland.  This  appears,  at  first  ugbt,  \ncTedlble  ; 
but  Mr.  Pennant  has  explained  the  wonder,  by  telling  us,  that  he 
saw  at  Athol-hotise,  in  the  year  1773,  the  jaws  of  an  ox,  conuin* 
iog  teeth  thickly  encrusted  with  a  gold-coloured  pyrites.  The  same 
thing  might  happen  to  sheep. 

The  northern  regions  of  Europe,  particularly  Gothland  and  Ice- 
land, afibrd  another  variety  of  the  sheep,  distinguished  by  having 
their  heads  furnished  with  three,  four,  or  even  five  horns. .  Besides 
this  abundance  of  horns,  the  sheep  of  Iceland  are  remarkable  for 
straight^  upright  ears,  and  very  small  taib.  In  stormy  weather, 
the  sheep  of  Iceland,  by  a  peculiar  instinct,  retreat  for  shelter  to 
the  caves  and  caverns,  which  are  very  numerous  over  the  face  of 
that  island ;  but  when  the  storm  of  snow  comes  on  too  suddenly 
to  aflford  them  time  to  gain  such  a  retreat,  the  flock  gather  into  a 
heap,  with  their  heads  towards  the  middle,  and  inclined  to  the 
ground ;  a  posture  in  which  they  will  remain  severtti  days,  without 
perishing  under  the  snow.  Among  the  herbs  on  which  they  feed, 
the  inhabitants  of  Iceland  remark  that  scurvy-grass  contributes  most 
to  fatten  them.  When  the  summer  crop  happens  to  fail,  the  Ice- 
landers are  obliged  to  feed  their  sheep  in  winter  with  chopped  fish 
bones.  Those  sheep  appear  to  afford  milk  in  more  abundance  than 
ours.  Dr.  Van  Troil  says,  they  give  from  two  to  six  quarts  a  day. 
The  fleece  is  not  shorn  from  the  sheep  in  that  island  as  with  us : 
about  the  end  of  May,  it  loosens  of  itself,  and  is  stripped  off'at  once, 
like  a  skin. 
The  Spanish  sheep  remarkable  for  the  fineness  of  their  wool. 
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and  dutinguished  by  spiral  hcNm^,  bending  outwards,  are  of  a  breed 
believed  by  some  writers,  to  have  been  originally  introduced  into 
that  kingdom  from  Ebgland.    Mention  is  made,  indeed,  of  two. 
varieties  of  Spanish  sheep ;  one  of  which  is  highly  valued  for  the 
fineness  and  quantity  of  the  wool,  while  the  fleece  of  the  other  is 
of  a  very  inferior  quality.    The  greater  part  of  the  flocks  in  Spain 
are  of  the  former  variety  ;  and  the  care  with  which  they  are  ma* 
naged,  renders  the  business  of  the  shepherd  much  more  complex  in 
Spain  than  in  most  other  countries.    The  number  of  sheep  fed  in 
Spain  is  above  four  millions.    In  summer,  the  flocks  feed  on  the 
mountains  in  the  northern  parts  of  the  kingdom ;  in  winter,  they 
are  conducted  into  the  milder  plains  of  Estremadura  and  Audalu* 
sia,  and  distributed  into  districts.    A  flock  consists  usually  of  about 
ten  thousand  sheep,  under,  the  management  of  a  head  shepherd* 
with  flfly  inferior  shepherds,  and  as  many  dogs.    In  summer,  the 
aheep  are  made  to  eat  a  great  quantity  of  salt.    The  rams  are,  as 
is  usual  in  other  places,  kept  in  separate  flocks,  except  during  the 
rutting  time.    This  begins  about  the  end  of  July;  and  they  are 
then  distributed  about  the  ewes.    The  fleece  of  a  ram  frequently 
weighs  about  five-and*tweniy  pounds ;  that  of  a  ewe  scarce  ever 
more  than  five :  but  the  wool  of  the  ram  is  not  equally  fine  with 
that  of  the  ewe.    In  the  middle  of  September,  the  shepherds  mark 
the  sheep  of  their  flocks  on  the  loins,  with  ochre,  diluted  in  water. 
This  smearing  with  ochre  not  only  distinguishes  the  sheep  of  dif* 
ferent  proprietors,  but  is  also  supposed  to  render  the  wool  closer 
and  warmer,  and  to  contribute  to  the  preservation  of  the  sheep's 
health.      The  end  of  September  is  the  period  about  which  the 
flocks  are  conducted  from  the  mountainous  pastures,  where  they 
have  spent  the  summer,  to  milder  and  lower  regions.    The  shep- 
herds are  careful  to  conduct  each  flock,  if  possible,  to  the  same 
pastures  where  it  has  fed  in  former  winters'!    The  lambs  are  pro- 
duced early  in  the  season,  in  consequence  of  the  rams  having  been 
admitted  to  the  ewes  about  the  end  of  July.    In  March,  the  lambs 
are  trimmed  of  a  part  of  their  tails,  and  the  tips  of  their  horns,  and 
marked  on  the  nose  with  a  hot  iron ;  and  such  of  the  males  as  are 
not  ineant  to  be  kept  for  rams,  castrated,  or  at  least  incapacitated 
for  generation,  by  squeezing  of  the  scrotum,  till  the  spermatic  ves- 
sels are  twisted  like  a  rope.    In  April,  the  flocks  are  led  back  to 
their  summer  pastures.     In  May,  the  fleeces  are  shorn:   every 
fleece  contains  three  sorts  of  wool ;  the  finest  on  the  back  and  the 
belly;  a  second  sort  on  the  ned^  and  the  sides;  and  on  th*  breAiU« 

VOL,  V.  XX 

Digitized  by  VjOOQ IC 


€74  QCJADEUPKDS. 

the  tboolden,  and  tbe  tbight,  a  coarser  species.  ConsideFabiy 
more  than  9,700,000ib.  weight  of  wool  are  annually  exported  from 
Spain  during  peaces  of  which,  notwithstanding  the  abundance,  aod 
the  superior  quality  of  our  British  wool,  more  than  one-third  has 
iMoaUy  come  to  England. 

The  African  and  Guinea  sheep  form  remarkable  rarieties  of  thia 
species.  Guinea  and  the  desert  of  Sahara  are  the  places  of  which 
they  are  originally  natives,  and  whence  they  have  been  introduced 
into  America;  Their  form  is  meagre;  their  legs  long;  ears  pen- 
dent, and  covered,  not  with  wool,  but  with  hair;  their  neck  is 
shaggy ;  and  the  covering  of  the  whole  body  has  so  much  of  the 
dryness  and  hardness  of  hair,  that  it  cannot  be  with  any  propriety 
denominated  wool.  These  are  coi^ectured  to  be  the  animals  named 
by  Leo  Afncanus  Adimain,  and  described  by  him  as  being  of  tbe 
size  of  an  ass,  and  of  the  shape  of  a  ram,  with  pendent  ears. 

The  Cretan  sheep,  mentioned  by  BuflTon  under  the  denomi* 
nation  of  Wallachian,  is  remarkable  for  large  spiral  horns.  The 
distance  between  the  horns  of  the  ewe  enlarges  towards  their  tops ; 
those  of  the  ram  are  parallel.  They  are  understood  to  be  natives 
of  Candia ;  numerous  flocks  of  them  graEe  on  Mount  Ida :  they 
are  also  spread  through  the  other  islands  of  the  Archipelago,  and 
are  frequent  in  Austria  and  Hungary.  The  butchers  in  these  last- 
mentioned  countries  prefer  them  to  all  other  aheep.  In  size,  and 
in  the  nature  of  the  fleece,  they  differ  not  remarkably  from  tbe 
common  kind. 

Those  countries  of  Asia  which  abouncl  most  in  sheep,  aflbrd  yet 
another  variety,  distinguished  by  the  amazing  breadth  and  bulk  of 
their  tails. 

They  do  not,  as  far  Hb  we  know,  diflfer  considerably  from  our 
common  sheep,  in  anj  other  respects.  They  are  generally  white ; 
yet  sometimes  vary  in  colour.  The  tail  is  seklom  pointed,  but 
commonly  either  square  or  round,  much  like  a  cushion.  The 
great  size  of  the  tail  renders  it  often  so  incommodious  to  the  sheep, 
that  it  is  found  necessary  to  support  it  with  a  small  wheeled  ma- 
chine. Some  of  these  tails  weigh  more  than  501b. ;  the  common 
weight  exceeds  301b.  Persia,  Syria,  Arabia,  Egypt,  Ethiopia,  Bar* 
bary,  and  Tartary,  all  afifbrd  this  variety. 

Of  these  sheep  with  large  tails,  the  tails  are  not  all  of  the  same 
form :  some  are  short  and  thick ;  others  broad,  and  of  a  moderate 
length ;  others  so  remarkably  long,  as  to  obtain  to  the  sheep  that 
carry  them  the  denomination  of  ]ong«tailed  sheep.     Tbe  short. 
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thick-tailed  sheep  are  common  among  tbe  Tartars.  Thibet  aflRirds 
the  broad-tailed  sheep,  nrhich  are  in  that  kingdom  distinguished, 
hkewise,  for  the  superior  fineness  of  their  wool.  This  wool,  not 
inferior  in  quality  to  that  of  Caramania,  is,  like  it,  wrought  into 
aha  wis  for  the  great  omrahs,  which  are  sold  at  a  higher  price  than 
those  of  any  other  manufacture.  The  long*tailed  sheep  form  the 
flocks  of  the  Dutch  colonists,  at  the  Cape  of  Good  Hope.  Mr.  Pat« 
terson,  who  advanced  from  the  Cape  a  considerable  way  into  the  in- 
land country,  relates,  that  he  saw  among  the  Hottentots,  in  the 
country  adjacent  to  Orange  River,  a  sort  of  sheep  with  much  longer 
tails  than  those  of  the  sheep  about  the  Cape,  and  covered,  not  with 
wool,  but  with  coarse  hair,  which  gave  them,  at  a  distance,  the  ap- 
pearance  rather  of  dogs  than  of  sheep.  The  Cape  sheep  are  not  less 
distinguished  by  their  ears,  which  are  large  and  pendent,  than  by 
their  tails.  The  tail,  in  its  nature  between  fat  and  marrow,  is  a  deli« 
cacy  worthy  of  the  nicest  epicure.  This  variety  of  the  sheep  was  not 
unknown  to  the  ancient  Greeks  and  Romans.  Aristotle  mentions 
them  as  inhabitants  of  Syria ;  and  Pliny,  probably  on  Aristotle's 
authority,  repeats  the  same  fact. 

Another  variety  of  this  species  Is  the  fat«rumped  sheep,  which  is 
not  proTided  with  a  tail.  Its  buttocksswell  out  like  two  globes,  are 
perfectly  smooth,  and  scarce  leave  the  os  coccygis  discernible.  Its  ^ 
nose  is  arched ;  its  ears  pendulous ;  legs  slender ;  head  black ;  fleece 
commonly  white,  but  at  times  black,  reddish,  or  spotted*  The 
gbbular  buttocks  are  composed  solely  of  suet,  and  are  sometimes 
•o  large  as  to  weigh  forty  pounds.  The  whole  body  of  the  sheep 
frequently  weighs  two  hundred  pounds.  The  voice  of  this  animal 
resembles  rather  the  lowing  of  a  calf  than  the  bleating  of  a  sheep. 

Sheep  of  this  character  abound  through  the  deserts  of  Tartary, 
from  the  Volga  to  the  Irtish  and  the  Altaic  chain.  They  are  remark* 
ably  proli6c ;  producing  usually  two,  and,  not  unfrequently,  three 
lambs  at  a  birth. 

The  sheep  of  Bucharia  are  described  by  Linneeus  and  Pallas  as 
a  particular  variety ;  distinguished  by  large  pendent  ears,  and  a 
large  tail,  formed  like  a  cushion.  These  are  represented  as  a  hybrid 
breed,  produced  by  the  copulation  of  individuals  of  the  long-Uiled 
variety  with  others,  either  with  broad  tails,  or  of  the  variety  dis- 
tinguished by  the  want  of  a  tail.  Lambs'-skins,  possibly  of  this 
variety,  are  brought  from  Bucharia,  Chiva,  and  the  adjacent  coun- 
tries, to  Aatracan,  and  there  sold  at  a  very  high  price,  on  account 
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of  tbdr  glossy  appearance  and  furry  texture.  The  wool  of  tome  of 
them  is  curled ;  that  of  others  waved.  They  are  used  in  Persia, 
Russia,  and  other  parts,  for  the  lining  of  coats,  and  the  turning-op 
of  caps,  lliese  are  chiefly  the  skins  of  lambs  taken  out  of  the  bellies 
of  ewes  killed  during  the  period  of  gestation.  The  instant  the 
lamb  is  taken  out  of  its  mother^s  belly,  it  is  killed  and  flayed. 
Lambs  are  also  killed  for  their  skins,  in  the  same  manner,  immedi« 
ately  after  being  brought  forth  in  the  natural  way  i  and  these  are 
scarcely  inferior  to  the  others.  One  of  tfies^  skins  wilt  ^11  at  A^tracan 
for  five  or  six  shillings  sterling.   They  are  usually  grey  or  black. 

8BCTION    VIII. 

Ox;  with  a  Description  of  the  Spuniih  Bullfghi^ 
«  Bos  tuimi* — Liyy* 

The  genus  bos  contains  nine  speclci* ;  of  which  ibe  Laurus,  or  oi, 
is  the  chief,  and  is  found  in  all  parts  of  the  globe,  but  la  it^  greatest 
perfection  in  our  own  country.  The  climate  of  Grejit  Brilain  is, 
above  all  others,  productive  of  the  grtates^t  variety  and  abundance 
of  wholesome  vegetables,  which,  to  cl  ov^n  our  happiness,  arc  alnioAt 
equally  diffused  through  all  its  pam.  This  general  fertility  » owing 
to  those  clouded  skies,  which  foreigners  inistaktngly  urge  at  s  rt^ 
proach  on  our  country;  but  let  m  cheerfully  endure  a  tempqntry 
gk>om,  which  clothes  not  only  our  meadows,  but  our  hills,  with  the 
richest  verdure.  To  this  we  owe  the  number,  variety <  and  excel- 
lence of  our  cattle,  the  richness  of  our  dairie.>i,  and  innttmerabJe 
other  advantages.  Csssar  (the  earliest  writer  who  describe  the 
island  of  Great  Britain)  speaks  of  the  number  of  our  esttfe,  and 
adds,  that  we  neglected  tillage,  but  lived  on  milk  and  fieab.  Strabo 
takes  notice  of  our  plenty  of  milk,  but  ^ays  we  are  i^orant  of  the 
art  of  making  aheese.  Mela  inforn^s  u^,  thai  the  wealth  of  the 
Britons  consisted  in  cattle;  and  in  his  account  of  Ireland,  reports 
that  such  was  the  richness  of  the  pastures  in  that  kingdom,  that  ihe 
cattlewould  even  burst  if  they  were  suffered  to  feed  on  ihem  lon^ 
at  a  time. 

This  preference  of  pasturage  to  tilla^^e,  wa«  dehvered  down  from 
«ur  British  ancestors  to  much  later  limes;  and  continued  equally 
prevalent  during  the  whole  period  of  our  feudal  goverciment  :  the 
chieftain,  whose  power  and  safety  depended  upon  the  pro4Baptiies& 
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of  bis  vasnk  to  execute  hit  commandt,  foand  it  bit  interest  to  en* 
courage  those  employmenU  that  favoured  that  disposition ;  tha^ 
vassal  who  made  it  his  glory  to  fly,  at  the  6rst  call^  to  the  standard 
of  his  chieftain,  was  sure  to  prefer  that  employ,  which  might  be 
transacted  by  his  family  with  equal  success  during  bis  absence. 
Tillage  would  require  an  attendance  incompatible  with  the  services 
he  owed  the  baron,  while  the  former  occupation  not  only  gave  lei- 
sure for  those  duties,  but  furnished  the  hospitable  board  of  his  lord 
vrith  ample  provision,  of  which  the  vassal  was  an  equal  partaker. 
The  relics  of  the  larder  of  the  elder  Spencer,  are  evident  proofs  of 
the  plenty  of  cattle  in  his  days ;  foo  afler  his  winter  provisions  may 
have  been  supposed  to  have  been  mostly  consumed,  there  were  f6und, 
so  late  as  the  month  of  May,  in  salt,  the  carcasses  of  not  fewer  than 
80  beeves,  600  bacons,  and  600  muUons.  The  accounts  of  the 
several  great  feasU  in  after  times,  afford  amazing  instances  of  the 
quantity  of  cattle  that  were  consumed  in  them.  This  was  owing 
partly  to  the  continued  attachment  of  the  people  to  grazing ;  partly 
to  the  preference  that  the  English  at  all  times  gave  to  animal  food. 
The  quantity  of  cattle  that  appears  from  the  latest  calculation  to 
have  been  consumed  in  our  metropolis,  is  a  sufficient  argument  of 
the  vast  plenty  of  these  times ;  particularly  when  we  consider  the 
great  advancement  of  tilage,  and  the  numberless  variety  of  pirovi- 
sionsy  unknown  to  past  ages,  that  are  now  introduced  into  these 
kingdoms  from  all  parts  of  the  world. 

Our  breed  of  horned  cattle  has  in  general  been  so, much  improv- 
ed by  a  foreign  mixture,  that  it  is  difficult  to  point  out  the  original 
kind  of  these  islands.  Those  which  may  be  supposed  to  have  been 
purely  British^  are  far  inferior  in  size  to  those  on  the  nortlfern 
part  of  the  European  continent;  the  cattle  of  the  Highlands  of 
Scotland  are  extremely  small,  and  many  of  them,  males  as  well  as 
females,  are  hornless:  the  Welsh  runts  are  much  larger;  the 
black  cattle  of  Cornwall  are  of  the  samensize  with  the  last.  The 
large  species  that  is  now  cultivated  through  most  parts  of  Great 
Britain,  is  either  entirely  of  foreign  extraction,  or  our  own  im- 
proved by  a  cross  with  the  foreign  kind.  The  Lincolnshire  kind 
derive  their  size  from  the  Holstein  breed,  and  the  large  hornless 
cattle  that  are  bred  in  some  parts  of  England,  come  originally  from 
Poland. 

About  two  hundred  and  fifty  years  ago  there  was  found  in  Scot- 
land a  wild  race  of  cattle,  which  were  of  a  pure  white  colour,  and 
had  (if  we  may  credit  Boethius)  manes  like  lions.    I  cannot  but 
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give  credit  to  the  relation ;  havin^i^  teen  in  the  woods  of  Drumlan- 
rig,  in  North  Britain,  and  in  the  park  belonging  to  Chillingbam 
castle,  in  Northumberland,  herds  of  cattle  probably  derived  froRi 
the  sai-age  breed.  They  have  lost  their  manes ;  but  retain  their 
colour  and  Berceness  :  they  were  of  a  middle  size,  long  legged, 
and  had  black  muzzles  and  ears :  their  horns  fine,  and  with  a  bold 
and  elegant  bend.  The  keeper  of  those  at  Chillingham  said  that 
the  weight  of  the  ox  was  38  stone:  of  the  cow  28:  that  their 
hides  were  more  esteemed  by  the  tanners  than  those  of  the  tame  ; 
and  they  would  give  vixpence  per  stone  more  for  them.  These 
cattle  were  wild  as  any  deer :  on  being  approached  would  instantly 
take  to  flight  and  gallop  away  at  full  speed:  never  mix  with  the  tame 
species ;  nor  come  near  the  house,  unless  constrained  by  hunger 
in  very  severe  weather.  When  it  is  necessary  to  kill  any,  they  are 
always  shot ;  if  the  keeper  only  wounds  the  beast,  he  must  take 
care  to  keep  ^hind  some  tree,  or  his  life  would  be  in  danger  from 
the  furious  attacks  of  the  animal ;  which  will  never  desist  till  a  period 
n  put  to  its  life. 

Frequent  mendoft  is  made  of  our  savage  cattle  by  historians. 
One  relates  th^t  Robert  Bruce  was  (in  chasing  these  animals)  pre- 
served  from  the  rage  of  a  wild  bull  by  the  intrepidity  of  one  of 
his  courtiers,  from  which  he  and  his  lineage  acquired  the  name 
of  Turn-bull.  Fitz-Stephen  names  these  animals  (Uri  Syhestra) 
among  those  that  harboured  in  the  great  forest  that  in  his  time  lay 
adjacent  to  London.  Another  enumerates  among  the  provisions  at 
the  gr^at  feast  of  Nevil^  archbishop  of  York,  six  wild  bulls ;  and 
Sibbald  assures  us,  that  in  his  days  a  wild  and  white  species 
was  found  in  the  mountains  t>f  Scotland,  but  agreeing  in  Ibrm  with 
the  coronon  sort.  I  believe  these  to  have  been  the  Biwntcsjubati 
of  Ptiny,  found  then  in  Germany,  and  mijght  bare  been  common 
to  the  continent  and  our  islands ;  the  loss  of  their  savage  vigour  by 
confinement  might  occasifti  some  change  in  the  external  appear- 
ance, as  is  frequent  with  wild  animals  deprived  of  liberty ;  and  to 
that  we  may  ascribe  their  loss  of  manes.  The  Urus  of  the  Hercy- 
nian  forest  described  by  Caesar,  book  VI.  was  of  this  kind,  the 
same  which  is  called  by  the  modem  Germans,  Awrocks,  i.  e.  Boa 
sylvestris. 

The  ox  is  the  only  horned  animal  in  these  islands  that  will  apply 
his  strength  to  the  service  of  mankind.  It  is  now  generally  allow- 
ed, that  in  many  cases  oxen  are  more  profitable  in  the  draught  thus 
horses :  their  food»  harness,  and  shoes  being  cheaper^  and  sbouU 
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they  be  lamed  or  grow  old,  an  old  working  beast  will  be  as  good 
meat,  and  fatten  as  well,  as  a  young  one. 

There  is  scarcely  any  part  of  this  animal  without  its  use.  The 
blood,  fat,  marrow,  hide,  hair,  horns,  hoofs,  milk,  cream,  but- 
ter, cheese,  whey,  urine,  liver,  gall,  spleen,  bones,  and  dung, 
have  each  their  particular  use  in  manufactures,  commerce,  and 
medicine. 

The  skin  has  been  of  great  use  in  all  ages.  The  ancient  Britons, 
before  they  knew  a  better  method,  built  their  boats  with  osiers, 
and  covered  them  with  the  hides  of  bulU»  which  served  for  short 
coasting  voyages. 

Primum  cana  salix  madefacto  vimine  parvam 

Texitur  in  Puppim,  cssoque  induta  juvenco, 

Vectoris  patiens,  tuniidum  super  emicat  amnem  : 

Sic  Venetus  stagnante  Pado,  fusoque  Britannus 

Navigat  oceano.  Lucan.  lib.  iv.  131. 

The  bending  willow  into  barks  they  twine : 
Then  line  the  works  with  spoils  of  slaughter'd  kine. 
Such  are  the  floats  Venetian  fishers  know. 
Where  in  dull  mashes  stands  the  settling  Po ; 
On  such  to  neighbouring  Gaul,  allured  by  gain. 
The  bolder  Britons  cross  the  swelling  main. 

RowB. 

Vessels  of  this  kind  are  still  in  use  on  the  Irish  lakes ;  and  on  the 
Dee  and  Severn :  in  Ireland  they  are  called  Curach ;  in  England 
Caraclci,  from  the  British  Cwrxvgl,  a  word  signifying  a  boat  of  that 
structure. 

Bull  Fighti  in  Spain.-^Among  the  diversions  and  pastimes  of  the 
Spaniards,  there  is  none  so  peculiar  and  interesting  as  their  bull 
feasU;  it  will  be  necessary  therefore  to  insert  here  the  account  of 
the  bull  feast  exhibited  in  the  Pla9a  Mayor,  at  Madrid,  upon  occa- 
sion of  the  late  king's  public  entry  into  his  capital,  on  the  15th  of 
July,  1760,  as  given  by  Mr.  Clark,  although  compelled  to  take  his 
ideas  without  adhering  to  his  verbal  description. 

The  square,  which  is  large,  was  thronged  with. people,  and  all  the 
balconies  ornamented  with  dififerent-coloured  silks,  and  crowded 
from  the  top  to  the  bottom  of  the  houses ;  the  avenues  to  the  square 
were  built  up  into  balconies,  and  a  sloping  scailbid  placed  round  for 
the  common  people,  and  raised  about  eight  or  nine  feet  from  the 
ground. 
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First  eame  the  coaches  of  the  cavaliers^  who  were  to  encoonter 
the  bulls ;  these  coaches  were  four  in  number,  of  a  sin^lar  make» 
with  glasses  at  the  ends,  and  quite  open  at  the  sides :  the  cavaliers 
were  placed  at  the  doors  of  their  coaches ;  and  bowed  to  the  people 
in  the  balconies  as  they  passed  round  the  square.    They  were  ac- 
companied by  their  sponsors,  the  dukes  of  Ossuna,  Banps,  Arcos, 
and   Medina  Csli.     Before  the  royal  family  came  a  company  of 
halberdiers,  followed  by  seven  or  eight  of  the  king's  coaches,  pre- 
ceding his  coach  of  state,  which  Was  extremely  rich,  with  red  and 
gold   ornaments,  and  beautiful  painted  pannels.     Then  came  a 
coach  with  some  of  the  great  officers ;  and  next  came  the  king  and 
queen  in  a  very  sumptuous  coach  of  blue,  with  all  the  ornaments 
/>f  massive  silver,  and  a  crown  at  the  top :  the  trappings  o(  the 
horses  were  likewise  silver,  with  large  white  plumes.     They  were 
followed  by  the  coaches  of  the  prince  of  Aslurias,  ibe  two  mCan* 
tas,  and  don  Lewis,  with  their  attendants. 

The  king  and  queen  seated  themselves  opposite  to  the  balcony 
of  the  English  ambassador,  in  which  our  author  sat;  they  were 
in  a  gilt  balcony,  with  a  canopy  and  curtains  of  scarlet  and  gold. 
On  the  right  hand  of  the  king's  balcony  were  placed  the  rest  of 
the  royal  family ;  and  on  the  lefl  the  gentlemen  of  the  bed-cham- 
ber in  a  row,  all  dressed  in  a  very  fine  uniform  of  blue  and  red, 
richly  embroidered  with  gold.  The  halberdiers  marched  from  the 
king's  balcony,  which  was  in  the  centre  of  one  side,  and  forming 
themselves  into  two  lines  fronting  different  ways,  cleared  the  square 
of  the  crowd,  who  retired  into  the  scaffolds  erected  for  them; 
afler  which  the  halberdiers  formed  themselves  into  a  line  before  the 
scaffold  under  the  kingc's  balcony.  Then  two  companies  of  boys, 
dressed  in  an  uniform,  with  caps  and  red  taf]fety  jackets,  came  with 
buckets  of  water  in  their  hands,  and  watered  the  stage  as  they 
crossed  pver  it  to  the  opposite  side :  the  six  chief  alguazils  of  the 
city  then  appeared,  mounted  on  fine  horses,  t:overed  with  trap- 
pings; they  were  dressed  in  the  old  Spanish  habit,  black,  with 
slashed  sleeves,  great  white  flowing  wigs,  tfnd  hats  with  illumes  of 
different  coloured  feathers :  these  magistrates  advanced  towards 
the  king's  balcony,  under  which  they  remained  the  whole  time 
to  receive  his  orders,  except  when  they  were  frightened  from  their 
post  by  the  bulls. 

The  troops  belonging  to  the  cavaliers  next  ascended  the  stage  m 
four  large  companies,  dressed  in  silk  Moorish  liveries,  richly  and 
elegantly  ornamented  with  lace  and  embroidery :  these  first  bowed 
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to  the  king's  balcony,  and  then  went  in  procession  round  the 
square .  the  elegant  singularity  of  their  uniforms  produced  a  very 
pleasing  effect.  Ader  them  came  the  four  knights  in  the  old  Spa- 
nish dress,  with  pfumes  in  their  hats,  mounted  on  fine  horses: 
each  held  in  his  hand  a  slander  lance,  and  was  attended  by  two  men 
on  foot  dressed  in  light  silk  of  the  colour  of  his  livery,  with  cloaks  of 
the  same;  these  never  forsake  his  side,  and  are  his  principal  defence. 
The  cavaliers  then  disposed  themselves  for  the  encounter,  the  first 
placing  himself  opposite  to  the  door  of  the  place  where  the  bulls 
were  kept,  and  the  other  at  some  distance  behind  him. 

At  a  signal  given  by  the  king  the  doors  opened,  and  the  bull  ap* 
peared,  to  the  sound  of  martial  music,  and  the  loud  acclamations 
of  the  people,  when  seeing  one  of  the  attendants  of  the  first  cava- 
lier spreading  his  cloak  before  him,  be  aimed  directly  at  him ;  but 
the  man  easily  avoided  him,  and  g^ve  his  master  the  opportunity 
of  breaking  his  spear  in  the  bull's  neck.  In  the  same  manner  the 
bull  was  tempted  to  engage  the  other  cavaliers,  and  always  with 
the  same  success,  till  having  received  the  wounds  with  their  lances, 
he  was  encountered  by  the  other  men  on  foot ;  who,  afler  main- 
taining a  sportive  conflict  with  incredible  agility  as  long  as  they 
thought  proper,  easily  put  an  end  to  him  by  thrusting  a  sword 
either  into  his  neck  or  side,  which  brought  him  to  the  ground,  and 
then  they  finished  him  at  once,  by  striking  a  dagger,  or  sword, 
behind  his  horns  into  the  [spine,  which  is  aihvays  immediate  death. 
After  this  the  ball  is  hurried  off  by  mules,  finely  adorned  with 
trappings. 

Afler  the  knights  were  sufficiently  tired  with  these  exploits^ 
the  king  gave  them  leave  to  retire ;  bulls  were  then  let  out,  one 
at  a  time,  from  another  door;  these  were  of  a  more  furious 
nature,  and  were  encountered  entirely  by  men  on  foot,  who  were 
so  far  from  fearing  their  rage,  that  they  strove  to  increase  it,  by 
darting  at  their  necks,  and  other  parts,  little  barbed  darts  orna- 
mented with  bunches  of  paper;  some  of  which  were  filled  with 
gun-powder,  and  were  no  sooner  fastened  to  the  bull  than  they 
went  off  like  serpents.  Nothing  can  be  imagined  more  tormenting 
than  these  darts;  but  the  amazing  dexterity  with  which  they 
are  thrown,  diverts  the  attention  from  its  cruelty.  They  also  dress 
up  goats'  skins,  blown  up  with  wind,  and  increase  the  fury  of  the 
bull  by  placing  them  before  him,  which  makes  a  very  ridiculous 
part  of  the  entertainment.  Many  of  the  bulls,  however,  would 
not  attack  them ;  and  one  of  the  most  furious  that  did,  shewed 
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more  fear  in  that  onset,  than  in  encountering  his  moat  atnrdj 
antagonist.  They  also  baited  one  bul|  with  dogs,  and  these 
animals  shewed  aS  much  courage  as  any  of  the  bull-dogs  in  Eng- 
land. 

"  My  apprehensions/'  says  our  author,  "  were  at  firtft  prto- 
cipally  excited  for  the  men  on  foot ;  but  the  knights  are  in  much 
more  danger,  their  horses  being  too  full  of  fire  to  be  exactly  go- 
verned ;  they  cannot  therefore  so  well  avoid  the  aim,  and  are  Ii« 
able  to  be  every  moment  overthrown*  with  their  horses,  if  their 
attendants  by  their  side-  do  not  asatal  them.  Two  beautiful  horses 
were  gored ;  one  of  which  was  overthrown  with  his  rider,  but 
fortunately  the  man  received  no  hurt  from  his  falL  Ilie  courage 
of  these  horses  is  so  great,  that  they  have  been  ofben  known  to  ad- 
vance towards  the  bull,  when  their  bowels  were  trailing  on  the 
ground.'* 

The  bull-feast  in  the  Pla^a  Mayor  js  never  exhibited  but  upon 
some  extraordinary  occasion,  as  the  accession  or  marriage  of  their 
kings,  and  is  attended  with  very  great  expence,  both  to  the  king 
and  the  city.  But  there  is  a  theatre  built  without  the  walk,  where 
there  are  bull^feasts  every  fortnight,  which  to  connoisseurs  are 
greatly  preferred  to  the  others,  the  bult;^  being  more  fanou^,  and 
the  danger  greater 'to  those  who  fight  them ;  but  there  is  little  dif- 
ference in  their  manner  of  engaging  them. 

SBCnON    IX. 

Horse, 

Eqaos  caballus^— LiF42^< 

This  well  known  and  most  useful  animal  is  cultirated  with  care  in 
most  parts  of  the  earth ;  but  is  found  in  its  tiutyrml  »ta\e  m  the  de- 
serts of  Great  Tartary;  *  sometimes  in  Africa:  timtd,  swift,  vigi- 
lant; moves  in  flocks,  having  a  leader  before,  with  hts  ears  Ihmwn 
forwards,  and  a  centinel  behind,  with  \m  tars;  beul  back,  lo  guard 
against  surprise  both  ways.  It  varies  much  i»i  size  and  colour; 
feeds  on  grain  and  herbage;  generous,  proud,  spirited ;  drives  away 
flies  and  insects  with  its  tail;  carefully  guiinls  m  hind  parts;  calls 
after  its  companion  by  neighing;  and  scratches^  its  shoulder  with  its 
teeth;  rolls  itself  when  hot;  is  without  gall- Madder,  but  hn^  l^rge 
gall  ducts  to  answer  the  purpose ,  does  not  vomit  or  eructate ;  its 
dung  heats  and  smokes ;  changes  its  fore-teeth  in  the  second,  third. 


Digitized  by  VjOOQ IC 


Digitized  by  VjOOQ IC 


HORSB,  683 

and  fourth  years;  acquires  tusks  in  the  fiAh;  gravid  two  hundred 
and  ninety  days. 

The  breed  of  horses  in  Great  Britain  is  as  mixed  a»  that  of  its  in- 
habitants :  the  frequent  introduction  of  foreign  horses  has  given  us 
a  variety^  that  no  single  country  can  boast  of:  most  other  kingdoms 
produce  only  one  kind ;  while  ours,  by  a  judicious  mixture  of  the 
-several  species ;  by  the  happy  difference  of  our  soils ;  and  by  our 
superhMT  skill  in.managementj  may  triumph  over  the  rest  of  Europe, 
in  having  broaght  each  quality  of  this  noble  animal  to  the  highest 
perfection. 

In  the  annals  of  Newmarket  may  be  fMiad  instances  of  herses 
that  have  literally  outstripped  the  wind,  as  the  celebrated  M.  Con- 
damine  has  lately  shewn  in  his  remarks  on  those  of  Great  Britain. 
Chikkrs  is  an  amazing  instance  of  rapidity,  his  speed  hafinc^  been 
more  than  once  exerted,  equal  to  63§  feet  in  a  second,  or  near  a 
mile  in  a  minute :  the  same  horse  has  also  run  the  round  course  at 
Newmarket,  (which  is  about  400  yards  less  than  four  miles),  in  six 
minutes  and  forty  seconds :  in  which  case  his  fleetness  is  to  that  of 
the  swiftest  barb,  as  four  to  three ;  the  former,  according  to  Dr. 
Maty*s  computation,  covering  at  every  bound-a  space  of  ground, 
equal  in  length  to  twenty -three  feet  royal;  the  latter  only  that  of 
eighteen  feet  and  a  half  royal. 

Horses  of  this  kind  derive  their  origin  from  Arabia,  the  seat  of 
the  purest  and  most  generous  breed. 

The  species  used  in  hunting,  is  a  happy  combination  of  the  for- 
mer with  others  superior  in  strength,  but  inferior  in  point  of  speed 
and  lineage :  an  union  of  both  is  necessary :  for  the  fatigues  of  the 
chace  must  be  supported  by  the  spirit  of  the  one,  as  well  as  by  the 
vigour  of  the  other. 

No  countrjr  can  bring  a  parallel  to  the  strength  and  size  of  our 
horses  destined  for  the  draught;  or  to  the  activity  and  strength 
united,  of  those  that  form  our  cavalry. 

In  our  capital  there  are  instances  of  single  horses  that  are  able  to 
draw  on  a  plain,  for  a  small  space,  the  weight  of  three  tons ;  but 
could  with  ease,  and  for  a  continuance,  draw  half  that  weight. 
The  pack-horses  of  Yorkshire,  employed  in  conveying  the  manufac- 
tures of  that  county  to  the  most  remote  parts  of  the  kingdom,  usually 
carry  a  burdrn  of  420  pounds ;  and  that  indifferently  over  the  high- 
est hills  of  the  north,  as  well  as  the  most  level  roads ;  but  the  most 
remarkable  proof  of  the  strength  of  our  British  horses,  is  to  be 
drawn  from  that  of  our  mill-horses;  some  of  these  will  carry  at  one 
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load  thirteen  measures,  which  at  a  moderate  computation  of  70 
pounds  each«  will  jnnount  to  910;  a  weight  superior  to  that  whi(^ 
the  lesser  sort  of  camels  will  bear ;  this  will  appear  less  surprising, 
as  these  horses  are  by  degrees  accustomed  to  the  weight;  and  the 
distance  they  travel  no  greater  than  to  and  from  the  adjacent 
hamlets. 

Our  cavalry,  in  the  late  campaigns,  (when  thejr  had  an  opportu- 
nity)  shewed,  over  those  of  our  allies,  as  well  as  of  the  French,  a 
great  superiority  both  of  strength  antL  activity :  the  enemy  was 
broken  through  by  the  impetuous  charge  of  our  squadrons;  while 
the  German  horses,  from  their  great  weight  and  inactive  make, 
were  unable  to  second  our  efforts;  though  those  troops  were  ac« 
tuated  by  the  noblest  ardour. 

The  present  cavalry  of  this  island  only  supports  its  ancient  glory ; 
it  was  eminent  in  the  earliest  times :  our  scythed  chariots,  and  the 
activity  and  good  discipline  of  our  horses,  even  struck  terror  into 
Caesar's  legions :  and  the  Britons,  as  soon  as  they  became  civilized 
enough  to  coin,  took  care  to  represent,  on  their  money,  the  animal 
for  which  they  were  so  celebrated.  It  is  now  impossible  to  trace 
out  this  species;  for  those  which  exist  among  the  indigewt  of 
Great  Britain,  such  as  the  little  horses  of  Wales  and  Cornwall,  the 
bobbies  of  Ireland,  and  the  shelties  of  Scotland,  though  admirably 
well  adapted  to  ihe  use  of  those  countries,  could  never  have  been 
equal  to  the  work  of  war;  but,  probably,  we  had  even  then  a  larger 
and  stronger  breed  in  the  more  fertile  and  luxuriant  parts  of  the 
island.  Those  we  employ  for  that  purpose,  or  for  the  draughty  are 
an  of&pring  of  the  German  or  Flemish  breed,  mehorated  by  our 
soil,  and  a  judicious  culture. 

The  English  were  ever  attentive  to  an  exact  culture  of  these  ani* 
roals ;  and  in  very  early  times  set  a  high  value  on  their  breed.  The 
esteem  that  our  horses  were  held  in  by  foreigners,  so  long  ago  as  the 
reign  of  Athelstan,  may  be  collected  from  a  law  of  that  mpnarch 
prohibiting  their  exportation,  except  they  were  designed  a$  presents. 
These  must  have  been  the  native  kind,  t>r  the  prohibition  wouU 
have  been  needless ;  for  our  commerce  was,  at  that  time^  too  limited 
to  receive  improvement  from  any  but  the  German  kind,  to  which 
country  their  own  breed  could  be  of  no  value. 

But  when  our  interccurse  with  the  other  parts  of  Europe  was  en- 
larged, we  soon  laid  hold  of  the  advantages  this  gSLve  of  improving 
our  breed.  Roger  de  Bellesme,  ^Barl  of  Shrewsbury,  is  the  fint 
that  is  on  record :  be  introduced  the  Spanish  stallion  into  his  esUt^ 
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in  Powisland,  from  wfiich  that  part  of  Wales  was  for  many  ages  cele- 
brated for  a  swift  and  generous  race  of  horses.  Qiraldus  Cam- 
brensis^  who  lived  in  the  r«ign  of  Henry  II.  takes  notice  of  it ;  and 
Michael  Drayton^  contemporary  with  Shakespear^  sings  their  ex* 
cellence  in  the  sixth  part  of  his  Polyolbion.  This  kind  was,  proba- 
bly, destined  to  mount  our  gallant  nobility,  or  courteous  knights  for 
feats  of  chivalry,  in  the  generous  contests  of  the  tilt-yard.  From 
these  sprung,  to  speaL  the  language  of  the  times,  the  flower  of 
coursers,  whose  elegant  foan  added  charms  to  the  rider ;  and  whose 
activity,  and  managed  dexterity,  gained  him  the  palm  in  that  field  of 
gallantry  and  romantic  honour. 

Notwithstanding  my  former  supposition,  races  were  known  in 
England  in  very  early  times.  Fitz-Stephen,  who  wrote  in  the  days 
of  Henry  11.  mentions  the  great  delight  that  the  citizens  of  London 
took  in  the  diversion.  But  by  his  words,  it  appear^  not  to  have 
been  designed  for  the  purposes  of  gaming,  but 'merely  to  have 
sprung  from  a  generous  emulation  of  shewing  superior  skill  in 
horsemanship. 

Races  appear  to  have  been  in  vogue  in  the  reign  of  queen  Eliza- 
beth, and  to  have  been  carried  to  such  excess  as  to  injure  the  for- 
tunes of  the  nobility.  The  famous  George,  Earl  of  Cumberland, 
is  recorded  to  have  wasted  more  of  his  estate  than  any  of  his  ances- 
tors ;  and  chiefly  by  his  extreme  love  to  horse-races,  tiltings,  and 
other  expensive  diversions.  It  is  probable  that  the  parsimonious 
queen  did  not  approve  of  it ;  for  races  are  not  among  the  diver- 
sions exhibited  at  Kennelworth,  by  her  favourite  Leicester.  In  the 
following  reign,  were  places  allotted  for  the  sport :  Croydon,  in  the 
south,  and  Garterly,  in  Yorkshire,  were  celebrated  courses.  Cam- 
den also  says,  that,  in  1607,  there  were  races  near  YorJc,  and  the 
prize  was  a  little  golden  bell. 

Not  that  we  deny  this  diversion  to  be  known  in  these  kingdoms  in 
earlier  times ;  we  only  assert  a  di£ferent  mode  of  it,  gentlemen  being 
then  their  own  jockies,  and  riding  their  own  horses.  Lord  Herbert, 
of  Cherbury,  enumerates  it  among  the  sports  that  gallant  philoso- 
pher thought  unworthy  of  a  man  of  honour.  *'  The  exercise,*'  says 
he,  ''  I  do  not  approve  of,  is  running  of  horses,  there  being  much- 
cheating  in  that  kind ;  neither  do  I  see  why  a  brave  man  should  de- 
light in  a  creature  whose  chief  use  is  to  help  him  to  ran  away." 

The  increase  of  our  inhabitants,  and  the  extent  of  our  manufac- 
tures, together  with  the  former  neglect  of  int^nal  navigation  to 
convey  those  manufactures,  multiplied  the  nimiber  of  our  horsei; 
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an  excess  of  wealth,  before  unknown  in  these  islands,  increased  the 
luxury  of  carriages,  and  added  to  the  necessity  of  an  extAiordiaary 
culture  of  these  animals :  their  high  reputation  abroad  has  also 
made  them  a  branch  of  commerce,  and  proved  another  cause  of 
their  vast  increase. 

As  no  kingdom  can  boast  of  parallel  circumstances,  bo  none  can 
Tie  with  us  in  the  number  of  these  noble  quadrupeds :  it  would  be 
extremely  difficult  to  guess  at  the  exact  amount  of  them,  or  to  form 
a  periodical  account  of  their  increase :  tl^  number  seems  rery  flue* 
tuating :  William  Fitz -Stephens  relates,  that  in  the  reign  of  King 
Stephen,  London  alone  poured  out  20,000  horsemen  in  the  wars  of 
those  times:  yet  we  find  in  the  beginning  of  Queen  Elizabeth's 
reign,  the  whole  kingdom  could  not  supply  two  thousand  horses  to 
fortn  our  cavalry :  and  even  in  the  year  15H8,  when  the  nation  was 
in  the  most  imminent  danger  from  the  Spanish  invasion,  a\\  vhe  ca- 
talry  which  the  nation  could  then  furnish,  amounted  only  to  3000; 
to  account  for  this  difference  we  must  imagine,  that  the  number  oT 
horses  which  took  the  field  in  Stephen's  reign,  was  no  more  than  ao 
undisciplined  rabble ;  the  few  that  appeared  under  the  banners  of 
Elizabeth,  a  corps  well  formed,  and  such  as  might  be  opposed  to 
so  formidable  an  enemy  as  was  then  expected :  but  such  is  their 
present  increase,  that  in  the  late  war,  the  number  employed  was 
upwards  of  30,000 ;  and  such  is  our  improvement  in  the  breed  of 
horses,  that  most  of  those  which  are  used  in  our  waggons  and  car- 
riages of  different  kinds^  might  be  applied  to  the  same  purpose :  of 
these,  our'Capital  alone  employs  about  2^000. 

BuffiHi  has  almost  exhausted  the  subject  of  the  natural  history 
of  the  horse,  and  the  other  domestic  animals;  and  left  very  little 
for  afler  writers  to  add.  We  may  observe  that  this  most  noble  and 
useful  quadruped  is  endowed  with  every  quality  that  can  make  it 
subservient  to  the  uses  of  mankind :  and  those  qualities  appear  in  a 
more  exalted,  or  in  a  less  degree,  in  proportion  to  our  various  ne- 
cessities. 

Undaunted  courage,  added  to  a  docility  half  reasoning,  is  given  to 
some,  which  fits  them  for  military  services.  The  spirit  and  emula- 
tion so  apparent  in  others,  furnish  us  with  that  species  which  is  ad^ 
roirably  adapted  for  the  course  or  the  more  noble  and  generous 
pleasures  of  the  chase. 

Patience  and  perseverance  appear  strongly  in  that  most  useful 
kind  destined  to  bear  the  burdens  we  impose  on  them,  or  that  em- 
ployed in  the  slavery  of  the  draught. 
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Though  endd^ed  with  vast  itrength  and  great  powers^  they  very 
rarely  exert  either  to  their  master's  prejudice ;  but  on  the  contrary 
will  endure  fatigues  even  to  death,  for  our  benefit.  Providence 
has  implanted  in  them  a  benevolent  disposition,  and  a  fear  of  the 
human  race,  together  with  a  certain  consciousness  of  the  services 
we  can  render  them.  Most  of  the  hoofed  quadrupeds  are  domestic, 
because  necessity  compels  them  to  seek  our  protection  :  wild  beasts 
are  provided  with  feet  and  claws,  adapted  to  the  forming  dens  and 
retreats  from  the  inclemency  of  the  weather;  but  the  former,  desti- 
tute of  these  advantages,  are  obliged  to  rup  to  us  for  artificial  shel- 
ter, and  harvested  provisions  ;  as  nature,  in  these  climates,  does  not 
throughout  the  year  supply  them  with  necessary  food. 

But  still  many  of  our  tame  animals  must  by  accident  endure  the 
rigour  of  the  season :  to  prevent  which  inconvenience,  their  feet 
(for  the  extremities  suffer  first  by  cold)  are  protc;cted  by  strong 
hoofs  of  a  horny  substance. 

The  tail  too  is  guarded  with  long  bushy  hair,  that  protects  it  in 
both  extremes  of  weather;  during  the  summer  it  serves,  by  its 
pliancy  and  agility,  to  brush  oflT  the  swarms  of  insects  which  are 
perpetually  attempting  either  to  sting  them,  or  deposit  their  eggs  in 
the  rectum;  the  same  length  of  hair  contributes  to  guard  them  from 
the  cold  in  winter.  But  we,  by  the  absurd  and  cruel  custom  of 
doJking,  a  practice  peculiar  to  our  country,  deprive  these  animals 
of  both  advantages :  in  a  former  war  our  cavalry  sufiered  so  much 
on  that  account,  that  we  have  seen  the  error;  and  if  we  may  judge 
from  some  recent  orders  in  respect  to  that  branch  of  the  service,  it 
will  for  the  future  be  corrected. 

Thus  is  the  horse  provided  against  the  two  greatest  evils  he  is 
subject  to  from  the  seasons :  his  natural  diseases  are  few :  but  our 
ill  usage,  or  neglect,  or,  which  is  very  frequent,  our  over*care  of 
him,  brings  on  a  numerous  train,  which  are  oflen  fatal.  Among 
the  distempers  he  is  naturally  subject  to,  are  the  worms,  the  hots, 
and  the  stone :  the  species  of  worms  that  infect  him,  are  the  lum- 
brici,  and  ascarides;  both  these  resemble  those  found  in  human 
bodies,  only  larger :  the  hots  are  the  erucae,  or  caterpillars  of  the 
oestrus,  or  gadfly :  these  are  found  both  in  the  rectum  and  in  the 
stomach,  and  when  in  the  latter  bring  on  convulsions  that  often 
terminate  in  death. 

The  stone  is  a  disease  the  horse  is  not  frequently  subject  to;  yet 
we  have  seen  two  examples  of  it ;  the  one  in  a  horse,  near  High 
Wycombe,  that  voided  sixteen  calculi,  each  of  an  inch  and  a  half 
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diameter ;  the  other  was  of  a  stone  taken  out  of  the  l>la4<ier  of  a 
horse^  and  deposited  in  the  cabinet  of  the  late  Dr.  Mead  ;•  weighing 
eleven  ounces.  These  stones  are  formed  of  several  Croats,  each 
very  smooth  and  glossy ;  their  form  triangular ;  but  their  edges 
rounded,  as  if  by  collision  against  each  other. 

ThealUwise  Creator  hath  finely  limiud  the  sereral  servicei  of 
domestic  animals  towards  the  human  race,  and  ordered  that  ihe 
parts  of  such  which  in  their  lives  have  been  the  most  useful,  should 
afierdeath  contribute  the  least  to  our  benefit.  Tbe  chief  use  thai 
the  exttvic  of  the  horse  can  be  applied  to,  h  for  cotlar^,  iraca,  ar^d 
other  parts  of  the  harness;  and  ^us,  even  a^er  death,  he  pre^crve^ 
some  analogy  with  his  former  employ.  Tbe  hair  of  tbe  m&ne  U  iy( 
use  in  making  wigs;  of  the  tail  in  making  the  botloms  of  chalr^p 
floor-cloths,  and  cords;  and  to  the  aiigter  in  mal^mg  lines. 

llJnnxui,  Pamani,  Turiow, 

SECTION    XU 


Eqirat  qaagga, — Likk» 

This  beautiful  animal  was  till  lately  confounded  wilh  the  Zebr^i. 
It  is  now,  however,  acknowledged  to  be  a  distinct  ^pecle>\  though 
closely  allied  to  it,  but  marked  with  fewer  and  larger  bandl^,  whi*.h 
are  of  a  browner  colour  than  in  the  zebra,  and  are  chiefly  dt&posel 
on. the  foreparts  of  tbe  animal;  while  the  hind  part*  are  rathtr 
spotted  than  striped.  The  ground  colour  also  of  the  quagga  u  '.*f 
a  ferruginous  tinge,  especially  on  tlie  thigha  and  back  It  i*  of  a 
milder  or  more  docile  nature  than  the  zebra,  and  U  said  to  h^vc 
been  successfully  used  by  some  of  the  Dutch  cotoaists  at  tbe  Cape, 
in  the  manner  of  a  horse,  for  draught,  ^c.  It  iohabiu  the  i&nit 
parts  of  Africa  as  the  Zebra,  but  is  found  in  separate  herds ;  never 
associating  with  that  species. 

END  OF  VOL.  V. 
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